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Schedule Al shows the assessment of the total estimated cost for the Main Drain

Schedule A2 shows the assessment of the total estimated cost for the Tuerk Branch

Schedule B will be used to levy the final cost for the Mindemoya South Drain

(Schedule B1 for the Main Drain; Schedule B2 for the Tuerk Branch)

Appendix A illustrates in tabular form the calculation of the assessments outlined in Schedule A.

The work involved with the preparation of this report has followed the Drainage Act procedure
which includes on-site meeting, site examination and survey, prepare plan and profile drawings,
drain design and cost estimates, prepare assessment schedules to assess the estimated costs to the
affected lands and roads and the preparation of this report. The report includes a description of the
work, the cost estimates, assessment schedules, specifications and drawings.

DRAINAGE HISTORY
There are no drains previously constructed under the Drainage Act in the area requiring drainage
defined by the petition submitted (Lot 19, Concession 5).

However in 1997 the Township of Carnarvon (now part of the Municipality of Central Manitoulin)
appointed R.J. Burnside & Associates Ltd to prepare a Preliminary Report under Section 10 of the
Drainage Act on a petition submitted by the Carnarvon Township Road Superintendent. The
Preliminary Report dated April 28, 1998 was prepared by Robert Walton P.Eng. The Preliminary
Report examined a watercourse flowing through the northeast part of Mindemoya which was
referred to as the East Drain. The Preliminary Report identified a watercourse from the Nixon-
Anglin intersection northeasterly as the West Drain. The watershed area for the West Dain included
the north part of the Tuerk prop erty. The recommendations in the Preliminary Report for the West
Drain only outlined improvements from Duke Street north. No improvements were noted for the
watercourse from Duke Street upstream to the Nixon-Anglin intersection. After the Preliminary
Report was considered by Carnarvon Township no direction was given to the Engineer to prepare a
final report.

At the time of the filing of the Road Superintendent —Tuerk petition a report under the Drainage Act
was being prepared by Chris Allen P.Eng., K. Smart Associates Ltd for a new drainage system for
the built up area of Mindemoya which was initiated by a petition signed by the Central Manitoulin
Road Superintendent. The report for the Mindemoya Drain and Yonge Street Reconstruction was
dated November 20, 2009. Recommended work for the Mindemoya Drain Main Drain was
somewhat similar to the recommendations for the West Drain in the 1998 Walton Preliminary
Report. However, the design for the Mindemoya Drain and the Duke Street Branch did not provide
an outlet for the area draining to the Nixon-Anglin intersection. The 2009 report suggested that
future drainage improvements for the Nixon-Anglin intersection and lands to the west should be
achieved by constructing a new drain south from the intersection. However, lands and roads in the
watershed area that drained to the Nixon-Anglin intersection were assessed at a reduced rate for
outlet into the Mindemoya Drain due to the potential overflow from this watershed area into the
Mindemoya Drain through the Duke Street Branch. The 2009 report was appealed to the Drainage
Tribunal. As a result of the decision by the Drainage Tribunal the 2009 Mindemoya Drain report is
being amended with one of the objectives being that the watershed area draining to the Nixon-Anglin
intersection will not be assessed on the Mindemoya Drain. The amendment to the Mindmoya Drain
report has not been completed yet.

The outlet for the proposed new ditch for the Mindemoya South Drain is into a watercourse that
eventually outlets into Drain J of Drainage System A in Lot 13, Concession 7 (Carnarvon). Drainage
System A was constructed under a report dated June 9, 1983 prepared by Jack Young P.Eng., Noront
Engineering. Drainage System A is located in Lots 6 to 15 in Concessions 7 and 8.
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Drain J was constructed in a report dated February 21, 2003 prepared by Kenn Smart P. Eng., K.
Smart Associates. The 2003 report incorporated an existing ditch on Lot 13, Concession 7 from
Drain A upstream to the south end of a culvert across Highway 542/551. In the 2003 report the
Drain J watershed expanded the 1983 Drainage System A watershed to recognize overflow from a
sinkhole area in Lots 16 and 17, Concessions 4 and 5. The 2003 Drain J watershed is illustrated on
the watershed plan on Drawing 1 included with the report.

ON-SITE MEETING

On September 9, 2009 the required on-site meeting was conducted. All owners in the area requiring
drainage as identified on the petition were notified along with owners along the watercourse that
continues southwesterly from the Tuerk property to an outlet into Drainage System A Drain J.
Affected agencies, MTO and municipal staff were also notified. The following is a summary of
drainage concerns discussed at the meeting.

Perry Chatwell (Municipality of Central Manitoulin Road Superintendent)

Perry noted that Nixon-Anglin intersection drains to a sinkhole on the Tuerk property just to the west
of the intersection. When this sinkhole capacity is exceeded overflow can go south to a sinkhole on
the Anglin property. However, during rainfall events the capacity of the two sinkholes can be
quickly exceeded and a large area of ponded water develops to the west and south of the intersection.
Perry also noted that at times the flooded area at the Nixon-Anglin intersection appears very quickly
leading him to believe that the two sinkholes may actually be discharging flow during or following
major storm events. The overflow for this ponded water then goes northeasterly through the
Municipal park parcel, through a number of residential properties and across Thorne and Duke
Streets. The overflow causes concern for the residential properties from Duke Street to the park.
Perry noted that the primary objective of the new outlet would be to prevent the overflow water from
flowing northeasterly through the built up area of Mindemoya.

Jeff & Lisa Tuerk (1-440)

The Tuerks noted that their primary concern is flooding and poor drainage that occurs in the fields to
the east of their buildings and extending to the Highway. They feel that some of the flooding is
caused by a discharge from the sinkhole that is on the south side of the Highway just to the east of
their entrance culvert. They have recently had a ditch excavated from the south part of the flooded
area and then easterly to an outlet into the sinkhole in the center of their property. The Tuerks noted
that they are not overly concerned about the flooding which occurs on their farm near the Nixon-
Anglin intersection. They would be interested in a new ditch going south along the east limits of
their property and then southwesterly through the low, overgrown area on the south end of their farm
as this ditch would provide an outlet for improved drainage on the south end of the farm.

2140129 Ontario Ltd (1-445-02 & 647)

Owen Legge, representing 2140129 Ontario Ltd., noted that the company would like an outlet for the
westerly part of the property. They have been trying to drain the property north to the Anglin
sinkhole without much success.

Robert and Linda Hagen (1-549 & 550)

Mr. Hagen noted that he was satisfied with the existing channel that drains westerly to Drainage
System A on the north end of his two properties. He indicated some concern about additional flow
being introduced into the watercourse on his property. If the channel is improved on his property he
would need a crossing for livestock as livestock pasturing on his property also have access to the
property to the north in Lot 18, Concession 5.

Harold and Peter Williamson (1-541)
The Williamson farm is located in the south part of Lot 13 to 15, Concession 6 on the north side of
Highway 542/551. The Williamsons have a concern about flooding on their property due to the size
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and elevation of the culvert across the Highway which outlets into the top end of Drain J. This
culvert needs improvement. They had not requested improvement to this culvert under the 2003
Drainage System A report that created Drain J.

Several other affected owners were also present at the on-site meeting.

SITE EXAMINATION AND SURVEY

Main Drain

An initial survey and site examination was completed commencing on the watercourse at the west
limits of the Hagen property (Roll 1-549) in Lot 18, Concession 6. The existing watercourse
continues northeasterly into the woodlot on the north end of the property. The depth of the
watercourse varies from 300mm (12”) to 500mm (18”) and has good fall to the southwest (0.4%).
No defined watercourse was found through the Hagen woodlot. A short interval of watercourse was
observed from the east side of the woodlot into the northeast corner of Lot 18, Concession 6. A
livestock crossing point was noted in the northeast corner of Lot 18. A 450mm diameter steel pipe
was in the watercourse in this location but there was no cover on the pipe. The pipe had a number of
large perforations due to corrosion of the steel. Upstream of the northeast corner of Lot 18 and
through the south part of the Tuerk property no defined watercourse was observed. The south part of
the Tuerk property was overgrown with light brush. A survey line was established that would go
diagonally from the northeast corner of Lot 18 northeasterly through the Tuerk property to opposite
the northwest corner of the 2140129 Ontario Ltd parcel (Roll 1-445-02). A path was cleared through
the brush growth to allow for a profile survey. The profile survey then continued north along the Lot
19-20 lot line — boundary between Tuerk (1-440) and Anglin (1-445) — to the culvert across the road
at the Nixon-Anglin intersection. On the north 2/3 of the Anglin property there is a ditch near the
property line at the south end and approximately 25m east of the property line at the outlet into the
sinkhole in the north part of the property. This ditch was surveyed. The ditch bottom for the Anglin
ditch is illustrated on the profile on Drawing 2 attached. As noted on the profile the ditch bottom is
graded north to the sinkhole on the Anglin property.

At the time of the initial survey there was no ditch along the Anglin-Tuerk property line that would
connect the road ditch on the west side of the Nixon-Anglin intersection with the sinkhole.
However, subsequent to this survey Mr. Anglin excavated a ditch on his property from the south
limits of the Anglin-Nixon intersection to the sink hole. This ditch improvement was surveyed and
the ditch bottom elevation is shown on the profile on Drawing 2.

The following analysis on topography is from the profile on Drawing 2. From the west limits of the
Hagen property in Lot 18 and continuing upstream for approximately 800m (Station 3+350 on the
profile) the land slopes west with 2.9m of fall for an average gradient of 0.4%. The Drainage System
A watershed line crosses the survey line at approximately Station 3+375. As shown on the profile
from Station 3+350 to Station 3+800 the existing ground elevation is flat (average elevation 213.35)
with no fall either north or south. There is slight ridge crossing the property line profile at Station
3+827 which is approximately 500mm higher than the flat topography to the south. From the high
point at 3+827 the land slopes north to the road culvert at the Nixon-Anglin intersection.

Downstream

A further profile survey was completed commencing on Drainage System A Drain J and continuing
upstream along the route of the existing watercourse to join with the survey described above that
commenced at the west limits of the Hagen property in Lot 18. This profile is not included with the
report. From the north side of Highway 542/551 opposite the head of Drain J to the west limits of
the Hagen property in Lot 18 there is 12m (40’) of fall over a distance of approximately 2300m
(7500) which is an average gradient of 0.5% (6" per 100"). The existing channel on this interval
varies from 300mm to 500mm deep though in some areas there is no defined channel. Any flooding
or drainage concerns along this watercourse are due to the lack of a well defined channel to convey
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the flow. It was confirmed that the culvert across the Highway at the head of Drain J is too high to
provide an adequate outlet for land on the north side of the Highway. It was also confirmed that
Drain J and Drain A could easily accommodate the lowering of the Highway culvert by up to 1min
order to provide adequate drainage outlet for lands on the north side of the Highway.

A spring with a steady discharge was observed in northeast part of Lot 17, Concession 6
approximately 150m north of the watercourse being surveyed. A small channel conveys the spring
discharge into the watercourse. Since this spring is at a lower elevation than the sinkholes at the
Nixon-Anglin intersection it is possible that discharge from this spring is coming in part from the
Nixon-Anglin sinkholes.

Nixon-Anglin overflow

During the investigation for the Mindemoya Drain report a detailed topographic survey was carried
out in the area of the Nixon-Anglin intersection and continuing northeasterly into the built up area of
Mindemoya. From site examination and using the survey information for the Mindemoya Drain it
was possible to establish a profile for the overflow route from the Nixon-Anglin intersection
northeasterly to Duke Street. The path for the overflow route is shown on the watershed plan on
Drawing 1. The profile of the overflow route is included on the profile on Drawing 2 for a distance
of approximately 180m northeasterly from the Nixon-Anglin culvert. The highest point of the
overflow route is elevation 212.65 in the park approximately 25m east of Nixon Street. From this
high point the land slopes gently northeasterly. Near the east limits of the profile the slope of the
land toward Thorne Street increases considerably. Ground elevation at the Thorne Street crossing is
211.00. Along the route shown there is no defined swale until the property at 145 Thorne Street. On
this property the swale goes below a deck on the back of the house and very close to the southeast
corner of the house before continuing north to Thorne Street along the east limits of this property.
The swale crosses Duke Street and outlets into an existing pipe drain between residential properties
on the east side of Laurier Lane. On the east side of Laurier Lane the pipe drain outlets into a
catchbasin. A pipe drain from this catchbasin continues north to the pipe drain on King Street which
outlets to the east into a culvert below King Street that is on the watercourse that is proposed to be
improved as the Mindemoya Drain Main Drain.

Tuerk Branch

A topographic survey had been completed on the Tuerk property from the sinkhole in the centre of
the property north to the north limits of the property. The topographic survey recorded the sinkhole
within the south side of the Highway road allowance near the northwest corner of the Tuerk
property. The south Highway road ditch was also surveyed easterly to the west edge of Mindemoya.
The profile for the proposed Tuerk Branch was established on a line that goes from the southerly
sinkhole to the northerly sinkhole which is through the approximate center of the area that drains to
the south sinkhole. There is good fall between the sinkholes as shown on the Tuerk Branch profile.
The south sinkhole has adequate depth to provide outlet for a tile drain. It was noted that overflow
from this sinkhole would tend to go southerly into the south part of the Tuerk property.

WATERSHED AREA

For the preparation of this report a detailed examination was completed on the area that drains to the
sinkholes at the Nixon-Anglin intersection. This examination was greatly assisted by detailed
topographic information obtained from the Burnside file for the 1998 Preliminary Report. This
topographic information was further confirmed by visual examination in the field and the survey
work described above.

Drainage System A watershed

Using the detailed topographic information currently available it has been determined that the
watershed boundary for the 1983 and 2003 Drainage System A reports does not match existing
topography in Lot 18, Concession 4 and 5 and Lot 19, Concession 5.
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Lot 18, Concession 4

In the 1983 and 2003 reports Roll 1-435 was assessed for 30.2ha leaving 10.2ha in the northeast
corner that appeared to drain east toward Mindemoya. Investigation confirmed that the 10.2ha area
drains naturally south and is thus within the Drainage System A watershed. This area includes the
lots fronting on Highway 542/551.

Lot 18, Concession 5
A culvert was noted across Highway 542/551 near the center of lot 18 that drains an area north of the
Highway south and this area is thus within the Drainage System A watershed.

Lot 19, Concession 5

In the 1983 and 2003 reports Roll 1-440 was assessed for 7.8ha to Drainage System A. Investigation
confirmed that 4.3ha along the west boundary of the property drains naturally southwesterly and is
thus within the Drainage System A watershed. This area includes part of the small lot fronting on
Highway 542/551.

As noted in the Site Examination section the topography for the southeast part of parcel 1-440
(Tuerk) is flat with no apparent drainage either north or south. However, as shown on the watershed
plan on Drawing 1 there is approximately 10.2ha of this property that would likely overflow to the
southwest into the Drainage System A watershed. Currently not all of this area would overflow
southwesterly due to the Anglin ditch which created potential overflow north to the Anglin sinkhole.

In the north central part of the Tuerk property the area that drains to the sinkhole in the centre of the
farm was determined to be 9.4ha (includes part of the small lot fronting on Highway 542/551).
Based on the topographic survey completed on this property it would appear that overflow from the
central sinkhole would go southerly into the southwest part of the property and is thus within the
Drainage System A watershed.

Based on the above analysis the total area in Lot 19 that is in the Drainage System A watershed is
31.5ha leaving 8.9ha draining northeasterly into Mindemoya. Using the detailed topographic
information and from site examination it was determined that 0.5ha in the northeast corner of Lot 19
drains easterly along King Street. Therefore on Lot 19 the area that would be added to the Drainage
System A watershed by the construction of the new ditch south would be 8.4ha (21acres).

Lot 20, Concession 5

In the 1983 and 2003 reports this lot was not assessed to Drainage System A. Based on the
topography as outlined in the Site Examination section the southwest corner of this lot would likely
overflow southwesterly and thus is within the Drainage System A watershed. As noted previously
an attempt had been made to drain this area northerly through the Anglin ditch but that outlet was not
effective. A better outlet exists if this area is drained in the direction of the natural grade to the
southwest. Total area that is within the Drainage System A watershed but not previously assessed is
approximately 14ha.

The Mindemoya Drain watershed has been adjusted based on the current topographic information to
include all of the Bay Street subdivision except for a portion of the parcel at the west end of
Margaret Street on the south side. Not all of this subdivision area may currently drain north on Bay
Street but it is suggested that any future drainage improvements will direct surface flow north on Bay
Street and thus into the Anglin Street Branch of the Mindemoya Drain. A minor adjustment was also
made to the Mindemoya Drain watershed on the lots along both sides of Anglin Street west of the
Bay Street subdivision lots based on existing conditions along Anglin Street.

Therefore on Lot 20 the area that would be added to the Drainage System A watershed by the
construction of the new ditch south would be 7.4ha (18 acres).
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Highway 542/551

The 1998 Preliminary Report for Mindemoya Drainage included the south side of Highway 542/551
within the watershed of the West Drain. The west limit of the Highway drainage easterly agrees
very closely with the westerly limit set by this report.

In examining the detailed topographic information and MTO plans dated February 1981 for the
reconstruction of Highway 542/551 (King Street) in the built up area of Mindemoya it was
determined that the Highway across the frontage of the Tuerk property would naturally drain north or
south from the Highway as there is a natural high point just west of Nixon Street in front of 6219
King Street. However, the Highway plans indicate that the road surface profile from the west edge
of Mindemoya was originally constructed through the high point with slope easterly into
Mindemoya. A 300mm storm drain was to be constructed commencing in front of 6277 King Street
and continuing easterly through the high point at 0.25% grade in order to drain the Highway in the
residential area west of the high point easterly into Mindemoya. The Highway plans also indicate
that an 800mm diameter corrugated steel pipe was to be installed across the Highway at the west
edge of the residential lots. The 800mm pipe was to be sloped to the north so that the south highway
ditch to the west would drain north.

For the investigation on the Mindemoya Drain a detailed survey was completed on the Highway at
the west edge of Mindemoya and continuing westerly in the south Highway ditch. This survey
indicated that the 800mm diameter culvert across the Highway at the west edge of Mindemoya was
installed with slope from north to south, thus bringing drainage from the north side of the Highway
into the south road ditch. It was also noted in this survey that the 300mm diameter pipe drain as
noted above was extended westerly with 450mm diameter corrugated steel pipe ending within 1m of
the 800mm culvert. Therefore the 300mm diameter pipe drain can provide outlet for drainage from
both sides of the Highway for 275m (900") to the west though it is apparent that the 300mm pipe
drain was not designed for this drainage area and would thus provide limited capacity for drainage.
During major rainfall events the capacity of the 300mm pipe drain would be exceeded and the south
Highway ditch will overflow into the Tuerk property and continue south to the sinkholes at the
Nixon-Anglin intersection. The drainage area to the 800mm pipe across the highway is further
complicated as noted below.

Lot 18 and 19, Concession 4

Based on the detailed topographic information land in lots 18 and 19 north of Highway 542/551
should drain easterly as that is the natural slope direction. However the majority of the south part of
lot 19 on the Community Living Manitoulin property (Roll# 1-301) has level topography and no
grading or ditch excavation has been undertaken to improve the drainage to the east. There are
several small lots in the southeast corner of Lot 19. From the west to east across these lots there is
4m (13') of fall over a distance of 130m (3% grade) which would provide an adequate outlet for any
drainage improvements to the west. Drainage on the west part of Community Living Manitoulin
currently drains to a sinkhole on the west side of the driveway on this property as shown on Drawing
1. It would appear that overflow from this sinkhole would start to flow easterly but a ditch exists on
the east side of the driveway which appears to direct flow south to the south limits of the property.
At some point in time a ditch was then dug easterly along the south limits of the property to the
above described 800mm pipe across the highway. Directing overflow from lands to the north of the
Highway further overloads the 300mm pipe drain into Mindemoya and increases the potential for
overflow south into the Tuerk property. It was determined that the area of the Highway and the
lands to the north that can potentially overflow south is 10.7ha (26 acres).

It is possible that the sinkhole on the Manitoulin Community Living property may be part of the
discharge from the sinkhole on the south side of the Highway at the top end of the Tuerk Branch.
Elevations were not record within or around the sinkhole on the Manitoulin Community Living
property to confirm this.
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AREA REQUIRING DRAINAGE

There are two areas requiring drainage. The first is the Nixon-Anglin intersection. The petition
signed by the Road Superintendent is valid in accordance with Section 4(1)(c) of the Drainage Act
for this area requiring drainage.

The second area requiring drainage is the area in the north central part of the Tuerk property in Lot
19, Concession 5 that drains to the sinkhole near the centre of the property. The area is
approximately 9ha and is owned by the petitioners, J. & L. Tuerk. Therefore the petition is valid in
accordance with Section 4(1)(a) or (b) of the Drainage Act for this area requiring drainage.

DESIGN CONSIDERATIONS

Nixon-Anglin intersection

It was determined to not be practical to provide improved outlet for the Nixon-Anglin intersection by
constructing a new swale to the northeast along the existing overflow route to the proposed
Mindemoya Drain Duke Street Branch. Large drainage area surface water swales through residential
lands are usually not appropriate or readily accepted by the residential lot owners. The size of the
pipe drains on the Mindemoya Drain Main Drain and the Duke Street Branch would have to be
enlarged to accommodate the additional drainage area.

It was determined to not be practical to connect the Nixon-Anglin intersection to the east along
Anglin Street into the Anglin Street Branch as this would require a 320m extension of the 675mm
pipe drain on the Anglin Street Branch along with oversizing of the entire length of the Mindemoya
Drain from Anglin Street north to King Street, a distance of 500m. Also a pipe drain along Anglin
Street would have limited capacity and may not provide adequate outlet for overflow from the
Nixon-Anglin intersection during extreme rainfall events especially if the flooding is created by a
discharge from the sinkholes at the intersection.

As shown on the profile for the Main Drain a new channel can be constructed south and then
southwesterly from the Nixon-Anglin intersection. The grade line for the new ditch south was set at
an elevation that is 150mm to 200mm lower than the culvert across the intersection. The upstream
ditch elevation of 212.22 is approximately 450mm lower than the high point in the park to the
northeast of the intersection. If increased depth is required to prevent overflow from continuing
northeasterly then an earth berm can be constructed across the overflow swale route in the park
property to elevation 212.80 to match average ground elevation in the park approximately 40m
northeast of the Nixon-Anglin intersection.

The depth of 212.22 will provide adequate outlet for future improvement of the road ditches easterly
on Anglin Street.

The grade for the ditch downstream was set at 0.08% (1" / 100") which is a normal ditch grade for
flat land drainage. The 0.08% grade line would match existing ground elevation in the Hagen
woodlot in Lot 18, Concession 6. The 0.08% grade line results a ditch with an average depth of
1.6m on the Tuerk property which is the standard depth for a ditch on agricultural land. The new
ditch will thus provide adequate outlet for the low lying lands in the south part of Concession 5. A
similar ditch would be required in the future to provide outlet for the 13.5ha of low lying land in the
south part of Lot 20 and the 18ha of land in the south part of Lot 19. Therefore there is only
approximately 300m of additional ditch required to provide outlet for the low area at the Nixon-
Anglin intersection.

Tuerk Branch

Due to the small watershed area affected the most effective way to address the current drainage
problems in this area is to construct a new tile drain through the center of the drainage area. The new
tile drain will extend from the sinkhole in the center of the farm to the sinkhole on the south side of
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the highway. A catchbasin will be installed at the head of the branch on the edge of the sinkhole at
the highway in order to direct potential discharge from this sinkhole into the new tile drain. The new
tile drain will be constructed using perforated corrugated plastic tubing. 200mm (8") diameter
tubing is recommended on the 0.2% and 0.3% grade. 150mm (6") diameter tubing is recommended
on the 0.8% grade. The flow capacity of 150mm tubing at 0.8% grade (0.4 cubic feet per second
(cfs)) will not exceed the capacity of the 200mm tubing at 0.2% grade (0.45cfs). As noted in the
Drainage Guide for Ontario, the 200mm tubing provides a 12.5mm (1/2") Drainage Coefficient
design capacity which is an appropriate design standard for drainage outlet for the current
agricultural land use.

The new tubing drain will be installed at an average depth of 1m which will maintain the minimum
recommended cover for the tubing of 600mm. The perforated tubing drain will provide improved
subsurface drainage of the soil profile for 10-15m either side of the new tubing. The new drain will
provide an outlet for further subsurface drainage of land greater than 10m from the new drain.

The sinkhole in the center of the Tuerk property has sufficient depth to allow for a free discharge of
the new tubing drain. If the new drain into the sinkhole causes frequent overflow into the south part
of the Tuerk property then the 200mm tubing drain can be extended easterly to the new ditch on the
east property line with the grade as shown on the profile for the Tuerk Branch.

Sufficient Outlet - Main Drain

Section 15 of the Drainage Act states that every drainage works constructed under the Act shall be
continued to a sufficient outlet. Section 1 of the Drainage Act defines sufficient outlet as the point at
which water can be discharged safely so that is will cause not damage to lands or roads. Past
decisions of the Drainage Referee on the issue of sufficient outlet have established that the definition
of sufficient outlet is such that the discharge will not cause increased damage to downstream lands
and roads.

In the 2003 report Drainage System A Drain J had a direct drainage watershed area of 315ha and an
additional 77ha area that was added to the watershed for the sinkhole area that was found to be
discharging south into the Drainage System A watershed.

As noted above the area being added to the to the Drain J watershed by the Mindemoya South Drain
is 15.8ha (7.4+8.4). This area represents a 5% increase in the 315ha Drain J watershed. This small
increase in the watershed area will not cause increased damage to lands downstream of Lot 18,
Concession 6. As noted in the Site Examination section the watercourse downstream is shallow and
currently floods based on existing flow to the watercourse. The flooding width on the downstream
properties will not be significantly increased by the new Mindemoya South Drain watershed. If the
downstream owners petition in the future to have Drain J extended upstream the improved channel
will be more than adequate to accommodate the flow from the 15.8ha Mindemoya South Drain
watershed.

Therefore the Mindemoya South Drain will have sufficient outlet into the watercourse on Lot 18,
Concession 6.

As noted above in the Watershed section there is an area of approximately 50ha that currently drains
into the Drain J watershed but was not previously assessed on Drain J. This area is not taken into
account when determining the sufficiency of the outlet since this area currently drains to Drain J.

A new report under Section 65 or Section 76 of the Drainage Act for Drainage System A is required
to update the Schedules of Assessment for Maintenance to reflect the current watershed for Drainage
System A.
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Environmental Impact

No significant wildlife, wetland, or environmentally sensitive areas were observed along the route of
the drain or within the drainage area. Since the new drain is designed to provide improved outlet for
drainage of agricultural land and divert surface drainage flow away from existing residential areas
the new drain should have a positive impact on the local environment by improving productivity on
agricultural land and reducing flooding on residential lands. The report will be circulated to the
required environmental agencies for review and further comment.

Utilities

It is not expected that any underground utilities will be encountered during construction of the
proposed work. The contractor will be required to have any underground utilities within the Highway
542/551 right-of-way located prior to constructing the catchbasin at the top end of the Tuerk Branch.
If the owners are aware of any utilities on their property that may be affected by construction of the
proposed drain they should advise the Engineer or the Municipality of such prior to construction.
The Contractor shall protect all utilities from damage during construction.

SECOND SITE MEETING

A second site meeting was conducted on July 16, 2010. All landowners within the watershed for the
Mindemoya South Drain and all landowners downstream along the watercourse to Drain J were
notified for this meeting. Affected agencies, MTO and municipal staff were also notified. The
purpose of the second meeting was to review the findings and recommendations to-date as outlined
above and to receive further input from the affected owners. A preliminary total estimated cost was
presented at the meeting along with a preliminary schedule of assessment showing the assessment of
the cost to the lands and roads within the Mindemoya South Drain watershed.

The following comments were noted from the second site meeting or in discussion with the owners
since the second meeting:

o Perry Chatwell suggested that the sinkholes should be incorporated as part of the new drain
so that they can be maintained and protected to continue to provide outlet for the area
draining to them.

o The Tuerks requested that consideration be giving to constructing the Tuerk Branch some
time after the Main Drain to spread out the financial impact on their property.

o Bob Hagen requested that the watercourse improvement continue to the west limits of his
property instead of stopping in the woodlot.

A representative of Community Living Manitoulin (CLM) (Roll 1-301) was present at the second
site meeting and indicated that the comments on watershed and assessment as related to the CLM
property would be passed on to the Executive Director for the organization as more discussion
should be held regarding drainage north of the Highway. In August 2010 a meeting was held with
the Executive Director and several Board members for CLM. The watershed area and overflow
conditions for lands north of the Highway were reviewed. It was noted that an improved outlet for
CLM property drainage should go easterly. Since other lands drain into the CLM property they
could consider petitioning under the Drainage Act for an improved outlet to the east. It was noted
that unless changes were made to the drainage outlet for the CLM property that the lands north of the
Highway would continue to be assessed for overflow into the Mindemoya South Drain and the
Mindemoya Drain.

At the beginning of September 2010 Peter Williamson filed a petition with the municipality
requesting an improved outlet for his property in the south part of Lot 13, Concession 6 which would
require an extension of Drainage System A Drain J. This petition was not accepted by the
municipality.
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In October 2010 test holes were completed along the Anglin-Tuerk property line to determine if
bedrock would pose a problem for the excavation of the new ditch. Bedrock was found to not be a
problem for ditch excavation. Test holes were also completed on the Tuerk Branch survey line and
no bedrock was encountered at depths up to 1.5m. Therefore bedrock would not pose a problem for
tubing installation on the Tuerk Branch.

RECOMMENDED WORK

As a result of the survey, site examination, discussion at the site meetings and the design
considerations the following is the recommended work on a property by property basis for the
Mindemoya South Drain. For further detail on the work refer to the drawings attached and the
Specifications section of the report (Extent of Work and Special Provisions).

i) MAIN DRAIN
R. & L. Hagen. (Roll No. 1-549)
Cleanout existing channel between west property line and woodlot
Excavate new channel through woodlot, 10m wide cleared path required for excavation and
levelling
Widen and deepen existing channel upstream of woodlot to east property line
4m wide right of way required for channel, 6m wide path for levelling
5m wide right of way for future maintenance work
Existing culvert to be removed and a rock protected at-grade crossing to be constructed

R. & L. Hagen. (Roll No. 1-550)
61m of new ditch, approximately 1m deep, to be excavated
Clearing required, excavated material levelled to the south
4m wide right of way required for channel plus 10m wide path for levelling
5m wide right of way for future maintenance

J. & L. Tuerk (1-440)

Station 3+127 to 3+512
Excavate new channel, approximately 1.6m deep, on diagonal route through south part of
property so that bend at Station 3+512 is opposite the northwest corner of Parcel 1-445-02
Clearing required on 30m width for excavation and levelling
6m wide right of way required for channel plus 22m wide path for levelling
6m wide right of way for future maintenance (5m on one bank, 1m on opposite bank)
Existing pond to be deepened 500mm below new ditch bottom for permanent sediment trap
9m length of 900mm diameter solid plastic pipe to be installed (earth backfill and riprap
protection on ends) for farm crossing at location specified at time of construction.

Station 3+512 to 3+602

- Excavate new channel along property line, approximately 1.5m deep, level spoil to west
Clearing required on 25m width for excavation and levelling
5.5m wide right of way required for channel plus 20m wide path for levelling
6m wide right of way for future maintenance (5m on one bank, 1m on opposite bank)

J. & L. Tuerk (1-440) & J. Anglin (1-445)

Station 3+602 to 3+900
Excavate new channel, approximately 1.3m deep, on west side of property line so that east top of
bank is on or slightly west of the property line
Prior to excavation the property line shall be marked out to the satisfaction of the two owners
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Excavated material to be used to backfill existing ditch on Anglin property, balance of excavated
material to be levelled on west bank on Tuerk property

Fence along east bank of ditch on Anglin property to be removed prior to ditch backfilling

5m wide right of way required for new channel plus 8m wide path for levelling surplus spoil

5m wide right of way for future maintenance on both sides of new channel

Replacement farm fence to be erected on the west bank of the new ditch and continued north to
existing fence at Station 3+983

Station 3+900 to 3+925
Transition section so that new channel is on Anglin property at Station 3+925 and aligned with
existing channel to north on west side of Anglin property, channel width to be 3.5m

J. Anglin (1-445)

Station 3+925 to 3+983
Existing channel along east side of property line is to be incorporated as part of new drain
4m wide right of way for ditch plus 5m wide right of way for future maintenance
Need for work on this channel to be determined at time of construction, main flow is to continue
to the east to the sinkhole
3m radius for sinkhole and 3m width for ditch between sinkhole and main ditch to be
incorporated as part of new drain

Nixon - Anglin Streets (Central Manitoulin)

Station 3+983 to 4+004
Existing channel along west side of road is to be incorporated as part of new drain
Need for work on this channel to be determined at time of construction, main flow is to continue
to the west to the sinkhole on the Tuerk property

J. & L. Tuerk (1-440)
Station 4+004
3m radius for sinkhole to be incorporated as part of new drain

ii) Tuerk Branch

J. & L. Tuerk (1-440)
Perforated corrugated plastic tubing drain (341m of 200mm and 218m of 150mm diameter) to be
installed from an outlet in the sinkhole in the center of the farm and continuing upstream to the
sinkhole in the highway right of way
Working area to be 5m either side of trench or any combination not exceeding 10m
Outlet of plastic tubing to be protected with a rodent gate and rock riprap
No work required between the tile outlet and the low point in the sinkhole but this area is to be
incorporated as part of the new drain (3m width for the ditch and 3m radius at the low point of
the sinkhole)
In the future if the sinkhole does not provide adequate outlet for the new tile or if the sinkhole
overflows frequently then the 200mm tubing can be extended easterly to the Main Drain ditch on
the property line using the grade shown on the profile

Highway 542/551 (Ministry of Transportation)

- 600x600mm concrete catchbasin with ditch inlet top to be installed on south side of sinkhole at
end of 150mm tubing
3m radius around sinkhole to be incorporated as part of new drain
road ditch can be regraded to outlet into sinkhole
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iii) General

Ditch Excavation

All excavated material (spoil) is to be levelled adjacent to the channel (250mm depth) as directed on
the drawings and in the specifications. Where side for levelling is not specified it shall be
determined at the time of construction. Clearing may be required to permit levelling. Width for
clearing will be as specified on the drawings or in the specifications. Spoil to be placed a minimum
of 1m back from top of bank before levelling. All new bank slopes to be seeded same day as
excavation.

All surface runs encountered shall be kept clear of levelled spoil or cleared material. Contractor may
be directed to create additional surface runs through levelled spoil at the time of construction.

The Engineer may direct rock riprap on filter underlay to protect banks slopes at surface water entry
points or at other erosion prone areas along the ditch. If rock for riprap cannot be hauled to the
erosion site then other forms of erosion protection will be considered. All erosion protection work at
the time of construction will form part of the final drain cost.

Additional Work Requested by Owners at Time of Construction

Additional work requested by owners at the time of construction would not form part of the final
drain cost and would not be eligible for the grant. Such work would have to be paid directly by the
owner to the contractor. Only if the Engineer determines that such additional work is necessary for
the intended purpose of the drain could additional work be part of the final drain cost and may be
eligible for grant.

Repair of Constructed Work

Should any portions of the constructed work require corrective work up to the end of the
construction warranty period due to soil instability or erosion, the Engineer may authorize additional
riprap, resloping of banks and/or stone check dams as necessary. The additional costs for such will
be included in the final cost levy. Such work could also be undertaken by the municipal Drainage
Superintendent and levied as drain maintenance if deemed appropriate. If any areas require
corrective work as the result of construction deficiencies such will be attended to as part of the
workmanship warranty provision in the construction contract.

Privacy of Lands

Even though a drain is being constructed and/or incorporated across the lands of various owners
under a municipal bylaw and right of way is granted to those owners, there still is no right of one
owner to enter onto another owner's lands along the right of way for the drain. Only the Engineer
during construction and the municipal Drainage Superintendent during construction and future drain
maintenance plus the contractor constructing the drain or a contractor maintaining the drain under
the direction of the Drainage Superintendent has the right to enter onto private lands along the route
of the drain.

DRAIN LOCATION and WATERSHED PLAN

Please note that the Drawings included with the report have been reduced from the original scale
drawings to fit on the standard page size in this report. If anyone would like a copy of the report
drawings printed at original scale please contact the Central Manitoulin office. Drawing 1 attached
is divided into two parts. The right half of Drawing 1 shows the location of the Mindemoya South
Drain and the affected lands and roads. The heavy solid line indicates the location of the proposed
drain. The numbers adjacent to the lines are station numbers which indicate in metres the distance
along the drain measured from the outlet of Drainage System A Drain J into Drain A. The heavy
broken line indicates the approximate watershed boundary for the drain. The plan also shows other
existing drains, property boundaries, municipal assessment roll numbers, property owners' names
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and hectares affected for each parcel. The left half of Drawing 1 shows the watershed area for
Drainage System A Drain J and the Mindemoya South Drain watershed.

PROFILES and CONSTRUCTION DETAILS

The profile for the Mindemoya South Drain Main Drain is on Drawing 2. The profile for the Tuerk
Branch is on Drawing 4. The profiles show the depth and grade of the proposed new drain
improvements. The upper line on the profile represents ground elevation along the ditch or proposed
tile route. The middle light dashed line indicates the existing ditch bottom grade. The lower heavy
solid line (the grade line) indicates the ditch bottom or tile invert grade for the proposed new drain.
Drawing 3 contains an enlargement to show construction detail for the proposed Main Drain in the
area of the Nixon-Anglin intersection. Drawing 4 contains detail for the Tuerk Branch outlet and the
catchbasin at the head of the drain.

COST ESTIMATE
The cost estimate for the project has four components: allowances; construction; engineering;
administration. These are set out in detail in the following sections.

a) Allowances

i) Section 29 of the Drainage Act provides for the payment of allowances to landowners for right of

way for a new drain on their property. This allowance compensates for the width of a new ditch plus
for right-of-way alongside the ditch for maintenance. Allowance for right of way is not applied to a

tile drain.

Section 29 allowances are based on the following rates:

Type of Land Area Land Value
Bush $ 500/ha
Pasture $900/ha
Cultivated $1,000/ha

ii) Section 30 of the Drainage Act provides for the payment of allowances to landowners along the
drain for damages caused to lands and crops by the construction of the drain. These allowances also
include amounts paid to the owner for damages along access routes to the drain.

This allowance includes compensation for the leveling of the materials, clearing of bush and/or the
operation of construction equipment. The rates shown are double the actual crop/bush values for the
area in order to allow for descending damages in the years after construction.

Type of Crop Area Crop Input Costs
Bush $ 500/ha
Pasture $ 900/ha
Cultivated $1,000/ha

iii) Section 31 provides for an allowance to owners where an existing drainage feature has been
found to be adequate and can be incorporated as part of the new drain. On this project the allowance
for incorporation has been set at a minimum of $100 for each feature incorporated.
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The allowances payable to the owners entitled thereto on this project are as follows:
Table of Allowances
Right Existing
Roll No. of Way | Damages Drain
Con Lot (51-04-020) Owner (Sec29) | (Sec30) | (Sec3l) Total
MAIN DRAIN
5 Pt19 -001-440 J. & L. Tuerk. 650 700 0 1,350
5 Pt20 -001-450 P. Anglin 200 200 150 550
6 Ptl8 -001-549 R. & L. Hagen 200 200 0 400
6 Pt19 -001-550 R. & L. Hagen 50 50 0 100
Sub Total: 1,100 1,150 150 2,400
TUERK BRANCH
5 Pt19 -001-44000 J. & L. Tuerk. 100 1,100 0 1,200
TOTAL ALLOWANCES: 1,200 2,250 150 3,600

In accordance with Section 62(3) of the Drainage Act RSO 1990, the allowances shown may be
deducted from the final assessment levied. Payment to the owner would only be made when the
allowance is greater than the final assessment. The allowances are a fixed amount and are not
adjusted at the conclusion of construction. Allowances can only be changed if the report is modified
prior to adoption of the report by bylaw or in accordance with the paragraph in this report that deals
with changing the scope of work after the bylaw is passed.

b)

Construction Cost Estimate

The estimated cost for labour, equipment, and materials to construct the proposed drain is outlined in
detail in the following section. The final cost of the drain construction cannot be established until all
the construction is completed. The Contractor is to supply all labour, equipment and materials.

From | To Owner (Dniqs)tance Task Cost
MAIN DRAIN
2557 | 2775 | Hagen (1-549) 218 Type | - brushing/bottom cleanout $ 1,500
2775 | 2985 | Hagen (1-549) 210 Type Il - clearing, excavation (200m®) $ 2,300
2985 | 3066 | Hagen (1-549) 81 Type Il - excavation (100m3) $ 800
3055 | 3061 | Hagen (1-549) 6 protected at-grade crossing $ 1,200
3066 | 3127 | Hagen (1-550) 61 Type Il - excavation (150m3) $ 700
3127 | 3200 | Tuerk (1-440) 73 Type Il - excavation (250m?®) $ 1,100
3140 | 3162 | Tuerk (1-440) 22 Deepen ditch for sediment trap $ 500
3200 | 3602 | Tuerk (1-440) 402 Type Ill - clearing, excavation (2200m?) $ 12,100
3200 | 3512 | Tuerk (1-440) 312 900mm x 9m plastic pipe culvert $ 4,500
3602 | 3925 | Tuerk (1-440) 323 Type IV - excavation (1200m3) $ 5,800
3602 | 3935 | Tuerk (1-440) 333 replace farm fence $ 3,000
3602 | 3925 | Anglin (1-445) 323 remove farm fence $ 1,000
3602 | 3925 | Anglin (1-445) 323 Backfill existing ditch $ 1,300
Subtotal Construction $ 35,800
Lump sum contingency allowance $ 3,600
Subtotal Construction $ 39,400
Net HST (1.76%) $ 693

TOTAL CONSTRUCTION

$

40,093
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Distance

From | To Owner Task Cost
(m)
TUERK BRANCH
9 9 Tuerk (1-440) 0 2m? riprap at outlet plus rodent gate $ 100
) 200mm dia perforated corrugated plastic
9 350 Tuerk (1-440) 341 tubing $ 6,800
150mm dia perforated corrugated plastic
350 568 Tuerk (1-440) 218 tubing $ 3,300
568 568 MTO 0 600x600mm DICB $ 1,500
Subtotal Construction $ 11,700
Lump sum contingency allowance $ 1200
Subtotal Construction $ 12,900
Net HST (1.76%) $ 227
TOTAL CONSTRUCTION $ 13,127
Total Construction Cost Estimate: $ 53,220
C) Engineering Cost Estimate

Report Preparation
Set up file, prepare for & attend on-site meeting, site examination and survey, review watershed,
prepare plan & profile drawings, drain design, alternative cost estimates and assessments, prepare for
and attend second meeting, complete drawings and assessments, write and submit report

Report: $ 30,800

The cost for report preparation is usually not altered at the conclusion of a project unless the report is
referred back or the report is appealed to the Drainage Tribunal

Attendance at Meetings
Prepare for and attend consideration of report and court of revision meetings including meals,
mileage and accommodations.
Meetings: $ 2,000
Net HST (1.76%) $ 35

The final cost for attendance will vary as per the actual time and expenses spent preparing for and
attending the meetings.
Total Engineering Cost Estimate: $32,835

d) Construction Supervision / Administration Cost Estimate

Construction Supervision

Prepare tender documents and tender call, review tenders, attend pre-construction meeting, periodic
construction inspection, payments, final inspection, post-construction follow-up, and prepare final
paperwork (grant application, etc.)

Subtotal Construction Supervision $ 10,000
Net HST (1.76%) $ 175
Total Construction Supervision $ 10,175

The estimate shown for construction supervision is based on past experience and assumes good
construction conditions and a contractor who completes the construction in an efficient manner.
The final cost for construction supervision will vary as per the actual time spent during the
construction stage.
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Administration

The administration cost estimate is included to cover items listed in Section 73 of the Drainage Act
as eligible drain costs. The main aspect of this cost estimate is to provide for financing until the
project is completed. The estimate for this financing is based on a past record of interest charges and
assumes that a project will be completed within one year of the report filing. This cost estimate also
provides for report printing cost and any cost for permits and applications. The administration cost
estimate does not cover legal expenses incurred by the Municipality or assessed to the Municipality
should the project be appealed, though such costs if incurred, will form part of the final drain cost.

Printing of reports 700
Printing of tender documents 300
Interest charges or other costs 1,700
Total Administration Cost Estimate: $2,700

Total Construction Inspection / Administration Cost Estimate: $ 12,875

ESTIMATED COST SUMMARY

Allowances $ 3,600
Construction 53,220
Engineering 32,835
Administration / Supervision 12,875
TOTAL ESTIMATED COST: $ 102,530

To allow for the construction of the Mindemoya South Drain to be phased where the Main Drain is
constructed first and the Tuerk Branch is constructed at a later date the total estimated cost is divided
between the Main Drain and the Tuerk Branch so that each phase can be levied separately.

Main Drain Tuerk Branch
Allowances $ 2,400 $ 1,200
Construction 40,093 13,127
Engineering 27,935 4,900
Administration / Supervision 10,852 2,023
TOTAL ESTIMATED COST: $81,280 $21,250

ASSESSMENTS

The Drainage Act requires that the total estimated cost be assessed to the affected lands and roads
under the categories of Benefit (Section 22), Outlet Liability (Section 23), Injuring Liability (Section
23), Special Benefits (Section 24), and Special Assessment (Section 26). On this project Benefit and
Outlet Liability assessments are involved.

Benefit Assessment
The first step in the calculation of assessments is to determine benefit assessments to affected lands
and roads for each part of the drain.

i) MAIN DRAIN

R. & L. Hagen (Roll No. 1-549) - $4,500
$3,600 for improved drainage along the drain
$ 900 for improved crossing

R. & L. Hagen (Roll No.1-550) - $400
$400 for improved drainage along the drain

R. & S. Meneray (Roll No.1-435) - $1,500
$1,500 for improved outlet
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L. & J. Tuerk (Roll No. 1-440) - $12,600

$4,000 for improved direct outlet

$3,000 for new crossing

$2,900 for improved drainage along the drain (3+127 to 3+602)
$1,000 for improved drainage along the drain (3+602 to 3+925)
$1,700 for replacement fence

J. Anglin (Roll No. 1-445) - $7,000

$4,000 for improved direct outlet

$1,300 for improved drainage along the drain (3+602 to 3+925)
$1,700 for replacement fence

2140129 Ontario Ltd. (Roll No. 1-445-02) - $4,000
$4,000 for improved direct outlet

Nixon Street (Municipality of Central Manitoulin) - $16,000
$16,000 for improved direct outlet

Anglin Street (Municipality of Central Manitoulin) - $16,000
$16,000 for improved direct outlet

Highway 542/551 (MTO) - $2,500
$2,500 for improved outlet

i) TUERK BRANCH

L. & J. Tuerk (Roll No. 1-440) - $11,000
$8,500 for improved drainage along the drain
$2,500 for improved direct outlet

Highway 542 (MTO) - $5,000
$2,500 for improved direct outlet
$2,000 for benefit by cutoff - relief to existing storm drain

After deducting the total benefit assessments from the cost of each portion of the drain, the balance
of the cost is then assessed as outlet liability on a per hectare basis to all upstream lands and roads in
the watershed. The hectares affected are adjusted prior to calculating the outlet liability to reflect the
rate and volume of water caused to flow from the affected lands and roads. The basis for this
adjustment is 1 hectare of cleared agricultural land contributing both surface and subsurface water to
the drain. Areas which generate greater runoff such as roads are increased by a factor of 2.5 to 3 and
residential lots by a factor of 1.5 to 2. Properties that have large woodlot areas generate less runoff.
The woodlot areas are reduced by a factor of 0.5.

For the lands north of Highway 542/551 the affected areas were reduced by half to reflect that the
outlet assessment is for overflow. In the reduced area 1/3 was included in the Tuerk Branch outlet
liability calculations based on the assumption that discharge from the Highway sinkhole may come
from the sinkhole on the Community Living Manitoulin property. The remaining 2/3 was included
for outlet liability calculations on the Main Drain. Normally the Highway area would be increased
by a factor of 3. However, to recognize that some runoff from the Highway will continue to flow
through the storm drain on King Street and into the Mindemoya Drain the Highway area was
increased by a factor of 1.5. The adjusted Highway 542/551 area was then apportioned in a similar
manner between the Tuerk Branch and the Main Drain as noted above.
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The above assessment calculations are completed in a spreadsheet as outlined in Appendix A
attached to the report.

Assessment Summary

The assessments against the affected lands and roads are summarized in Schedule A. A separate
Schedule A is provided for the Main Drain and the Tuerk Branch. In Schedule A each parcel of land
assessed has been identified by the Assessment Roll number for the Municipality of Central
Manitoulin at the time of the preparation of this report. The size of each parcel was established using
the assessment roll information with the exception of Roll 1-440 and 1-443. For Roll 1-440 the
assessment roll shows an area of 8.5ha. However, using survey information for adjacent properties it
was determined that the correct area for this parcel is 10.7ha. For Roll 1-443 the assessment roll
shows an area of 0.45ha. Using survey information for adjacent properties it was determined that the
correct area for this parcel is 0.27ha.

For convenience only, each parcel is further identified by the owner's name from the last revised
assessment roll.

FINAL COST AND GRANTS

Final assessments are not levied until the work is certified complete by the engineer. The final
assessments will thus be levied to the owner of the identified parcel at the time that the final cost is
levied. Schedule B will be used to prorate the final cost of the drain which may vary depending on
final construction and engineering costs. To allow for the work to be done in phases as outlined
previously, Schedule B has been divided for the Main Drain (B1) and the Tuerk Branch (B2).

In accordance with the provisions of Section 85 of the Drainage Act, a grant not exceeding 2/3 may
be available on the assessments against privately owned parcels of land which are used for
agricultural purposes. Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) policy
states that lands can be designated as agricultural and thus eligible for the 2/3 grant provided the
current assessment roll information for the Municipality identifies that at least 85% of the assessed
parcel area has the Farm Property Tax Class. Based on the assessment roll information reviewed
during the preparation of this report lands that will be eligible for the 2/3 grant are indicated with an
asterisk (*) in the Concession column in Schedule A. Section 88 of the Drainage Act provides for
the municipality to apply for this grant upon certification of completion of the drain provided for in
this report. The municipality will first confirm the Farm Property Tax Class for the parcel in the
current assessment roll, then deduct the grant from the actual assessment prior to collecting the final
assessment. Please be advised that OMAFRA retains the final right to determine eligibility under the
grant program, regardless of designation herein.

Schedule B illustrates the net assessments after deducting grants from the total estimated assessments
in Schedule A. As noted in the cost estimate section for allowances, the allowances shown will be
deducted from the final assessment levied.

The Harmonized Sales Tax (HST) will apply to Engineering and Construction costs on this project.
The municipality is eligible for a partial refund on HST paid. 1.76% of the HST will remain with the
cost of the drain. The net HST has been included in the cost estimate for Construction and
Engineering. Any Engineering cost before July 1, 2010 was subject to GST. The municipality
obtained a 100% refund on GST so GST has not been included on eligible costs in the cost estimate.

MAINTENANCE

After completion the Mindemoya South Drain as outlined in this report shall be maintained by the
Municipality of Central Manitoulin, with the cost of all maintenance to be assessed to the upstream
lands and roads prorata with the assessments in Schedule A.
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If farm access culverts or crossings identified in this report require future structural repair,
maintenance or replacement, 50% of the cost is to be assessed to the owner of the culvert and the
other 50% is assessed prorata to the upstream assessments excluding the owner of the culvert.
Future structural repair or replacement of road culverts shall be solely assessed to the road authority.
Removal of accumulated sediment or debris within all culverts shall be considered as normal
maintenance and assessed as per other maintenance costs.

All parties affected by the Mindemoya South Drain are encouraged to periodically inspect the drain
on their property and report any visible or suspected problems to the Municipality of Central
Manitoulin. Repeated inspection and maintenance of the drain should allow it to provide a service
for many years. Each owner must provide an access route to the drain for access by the Municipality
to undertake repairs or maintenance to the drain. As well, a 5m right-of-way along the drain route as
outlined in the recommendations section is also to be available for future maintenance.

In accordance with Section 85 of the Drainage Act, a grant not exceeding 2/3 may be available on
future maintenance assessments against privately owned parcels of land used for agriculture if the
maintenance is under the supervision of the Drainage Superintendent and the parcel is confirmed to
have the Farm Property Tax Class designation at the time the maintenance cost is levied.

BYLAW

This report, including drawings and specifications, when adopted in bylaw form in accordance with
the Drainage Act, RSO 1990, will provide the basis for construction and maintenance of the
Mindemoya South Dain.

CHANGES TO DRAIN AFTER BYLAW IS PASSED AND BEFORE COST IS LEVIED
Changes, deletions or extensions to the drain proposed in this report that are requested or required
after the bylaw is passed cannot be undertaken unless the report is amended. Exceptions would be
minor changes in accordance with the General Conditions and items listed in the contingency
allowance section of the cost estimate which may exceed the quantities listed and may cause the cost
to increase beyond the construction estimate. The cost of minor changes to the drain and the
increased cost from the contingency items may be prorated against some or all assessments as
directed by Engineer.

If any individual or group of owners require additional work on the proposed drain and are prepared
to pay for such, they may make their own arrangements with the Contractor to have such work
constructed. The Engineer should pre-approve such additions. The work added would not form part
of the drain for the purpose of future maintenance.

All of which is respectfully submitted.
e*‘of = g,

K. SMART ASSOCIATES LIMITED

W--

John Kuntze, P. Eng.
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SPECIFICATIONS
MINDEMOYA SOUTH DRAIN
MUNICIPALITY OF CENTRAL MANITOULIN

A) EXTENT OF WORK

(to be read together with applicable Special Provisions and General Specifications)
Interval Description

i) MAIN DRAIN

R. & L. Hagen (1-549)

2+557 to 2+775 - Bottom cleanout (Type I)

2+7751t0 3+066 - Construct new Type Il ditch (300m? excavation)

3+055to 3+061 - Construct at-grade crossing with riprap bottom protection
including removal and disposal of existing culvert

R. & L. Hagen (1-550)
3+066 to 3+127 - Construct new Type Il ditch (150m? excavation)

J. & L. Tuerk (1-440)
3+127 to 3+200 - Construct new Type Il ditch (250m? excavation)

3+140to 3+162 - Deepen ditch by 500mm in area of existing pond for
permanent sediment trap

3+200 to 3+602 - Construct new Type I11 ditch (2,200m® excavation)
- Construct new 9m of 900mm diameter solid plastic pipe
with 3mz2 of riprap at each end (6m2 total)

The owner shall confirm location at time of construction

J. & L. Tuerk (1-440) & P. Anglin (1-445)
3+602 to 3+925 - Construct Type IV new ditch (1,200m?* excavation)

3+602 to 3+925 - Remove existing fence along ditch to east of new ditch
- Existing ditch to be backfilled using spoil from new ditch

3+602 to 3+935 - Construct replacement farm fence on west bank of new ditch

P. Anglin (1-445)

3+925to 3+983 - Incorporate existing channel including channel to sinkhole
(Type V ditch)
3+925 - The sinkhole located on the Anglin property is incorporated and

shall be considered part of the drain (Type V ditch)

Nixon- Anglin Street (Municipality of Central Manitoulin)
3+9831t0 4+004 - Incorporate existing road ditch (Type V ditch)

4+004 - The sinkhole located on the Tuerk property is incorporated and
shall be considered part of the drain (Type V ditch)

Quantity

218m
291m

One (1)

61m

73m

One (1)
402m

One (1)

323m

323m
323m
333m

58m

21m
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i) TUERK BRANCH
J. & L. Tuerk (1-440)

000 to 009 - Sinkhole area shown on Drawing 4 is incorporated as part of the drain

(Type V ditch)
009 - New tile outlet to be on north side of ditch outlet into sinkhole

Place 2m? of riprap as splash apron for new drain 2m?
009 to 350 - Construct 200mm diameter perforated corrugated plastic tubing 341m

(Moveable rodent grate to be installed at outlet end)
350 to 568 - Construct 150mm diameter perforated corrugated plastic tubing 218m
Highway 542/551 (Ministry of Transportation)

568 - Construct 600x600mm concrete catchbasin with ditch inlet top One (1)
at edge of sinkhole

569 - Sinkhole area shown on Drawing 4 is incorporated as part of the drain
(Type V ditch)
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B)

1.

a)

SPECIAL PROVISIONS

Ditch Work

There are five (5) Ditch Types on this project. The Ditch Types are described below.

Ditch bottom elevations are to be as per the grade line on the profile drawings.

Itis required that all construction on this project will use laser grade control.

All excavated material (spoil) is to be leveled adjacent to the channel as defined for the
Ditch Type or as indicated by the Extent of Work or as identified on the drawings. Where
side for leveling is not specified it shall be determined at the time of construction. Spoil to
be placed a minimum 1m back from the top of bank before commencing leveling. All new
bank slopes are to be seeded the same day as excavation The engineer may flatten the bank
slopes at the time of construction if poor subsoils or high water table are encountered.
Additional payment will be made.

All surface runs encountered shall be kept clear of leveled spoil or cleared material and shall
be graded to ensure that the flow of water from these runs does not adversely affect the
drain. General Specifications 4.1 to 4.17 for Open Drains also apply.

Types of Ditch Work
Type | Ditch (Station 2+557 to 2+775)

b)

This is for the existing channel cleanout work on the westerly part of the Hagen property (1-
549). Bottom excavation to the grade line shown is to be within the existing channel cross-
section. Regrading of banks should not be required. Spoil to be leveled adjacent to the
channel. Clearing required where work is within the woodlot (Station 2+718 to 2+775).

Type Il Ditch (Station 2+775 to 3+200)

C)

This is for the new ditch to be constructed on the Hagen (1-549, 1-550) and Tuerk (1-
440) properties. Bottom width is to be 1.0m and the bank slopes are to be 1.5:1. Spoil
to be leveled adjacent to the channel. Along much of this length it will be necessary to
clear and grub a path for the new channel (maximum width 4m) plus clear a path for
leveling (maximum width 6m).

Type 111 Ditch (Station 3+200 to 3+602)

C)

This is for the new ditch to be constructed on the Tuerk (1-440) property. Same cross-section
as for the Type Il Ditch. Spoil to be leveled adjacent to the channel. Along this length it will
be necessary to clear and grub a path for the new channel plus 1m on the bank opposite the
leveling (maximum width 6m) plus clear a path for leveling (maximum width 22m) through
light brush. The bend at Station 3+512 shall be opposite the northwest corner of parcel 1-
445-02 such that this parcel will have direct outlet to the new ditch. Where the ditch is
parallel to the east property line the east top of bank is to be approximately 1m west of any
existing fence.

Type IV Ditch (Station 3+602 to 3+925)

This is for the new ditch to be constructed along the boundary between the Tuerk (1-440)
and Anglin (1-445) properties with the new ditch to be on the Tuerk property.  On this
interval the property line between the two properties is not identified. Prior to commencing
excavation on this interval the property line between the two properties shall be marked out
by the Engineer to the satisfaction of the two owners. The east bank of the channel is to be
located approximately on or slightly to the west of the property line. Transition of the new
ditch into the existing ditch on the Anglin property from Station 3+900 to 3+925 shall be as
shown on Drawing 3. New ditch to have same cross-section as for the Type Il ditch.
Excavated material to be used to backfill existing ditch to the east of the new ditch. Fence
on east bank of existing ditch to be removed prior to backfilling. Fence materials to be
disposed of off-site unless owner wants materials left for salvage. Remaining excavated
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material to be leveled to the west of the new ditch. Replacement farm fence to be erected on
west bank of new ditch from Station 3+602 to 3+935 after ditch is excavated. Fence to be
approximately 1m west of top of bank. Standard farm fence with woven wire, 1 wood post
and 2 steel posts with brace panels as required.

This is for the existing ditch on the Anglin property and the Nixon Street road allowance that
is to be incorporated as part of the new drain as identified on the drawings. Need for
additional work on the ditch is to be determined at the time of construction. For future
maintenance on this ditch the grade line shown on the profile shall apply as shall the Type Il

The two existing sinkholes and any ditch leading to the sinkholes on the Tuerk and Anglin
properties are being incorporated as part of the new drain as identified on the drawings.
Area to be incorporated shall be a 3m radius from the lowest point of the sinkhole plus a 3m
width for the ditch to the sinkhole. No work should be required on the sinkholes at the time
of construction. The contractor shall take care during construction to avoid any damage to

In the future no work is to take place directly adjacent to or in a sinkhole without prior
consultation with the Drainage Superintendent.

General re Open Ditch Work

Alignment of Channels

All channels shall be constructed generally to the alignment as noted on the drawings and as
directed in the Ditch Types. Existing fences near boundaries between properties shall be
deemed to be in the proper location of the boundary unless otherwise noted by the affected
landowners. In the absence of fences or other properly marked and located legal boundaries,
the channels shall be located more or less on the lands as noted on the drawings and in the
Specifications without the benefit of a legal survey to confirm property lines.

Should the owners require a more precise location for the drains in relation to their
property line or if there is a dispute about the location of the line a legal survey to
establish the boundary maybe required prior construction starting.

Construction shall follow existing ditches, wherever such exist and where practicable, and
only minor straightening is to occur if and as indicated in the Ditch Types. Other
straightening or realignment will only be allowed if approved by environmental agencies.
The increased costs are paid directly by the landowner requesting such and without the

d) Type V Ditch
ditch cross-section.
the sinkhole area.
3.
a)
benefit of the grant.
b)

Leveling Versus Piling Excavated Material

The Contractor shall determine with each landowner prior to starting if the excavated
material (spoil) is to be leveled or piled. There will be no additional payment made for
leveling versus piling or vice versa. Unless specified, the maximum depth of leveling is to
be 250mm. This depth may be increased if the landowner requests such in order to minimize
clearing or leveling width. Depths of leveling may be increased in wooded areas if the
landowner's permission is obtained. The edge of materials that are leveled are to be kept 1m
away from the top of ditch bank. Materials that are piled are to be kept 6m back of the top
of ditch bank. If an owner requires a more expensive method of dealing with spoil, eg.
hauling away or stripping and replacing topsoils before leveling, the increased costs are to be
paid by the owner directly to the Contractor and will not be eligible for grant.

Where materials are leveled or piled, openings are to be left at 60 to 70mz intervals (except
where otherwise noted) for lateral drainage. Spoil thickness to taper at these openings.
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c)

d)

Seeding

Seeding shall take place on new banks on the same day as excavation wherever possible and
in accordance with General Specification 4.12. Fertilizer not required. Where weather
conditions are not suitable for seeding such is to be done in the next acceptable period.

Clearing
Clearing includes removal of trees, brush, stumps and roots and is also called clearing and
grubbing.

)] In Bush Areas

The total width to be cleared in wooded areas is as indicated in the Ditch Type description
and the Extent of Work. If not indicated, it is to be the width of the channel plus 15m on
each side of it.

The method for clearing is to cut all trees and brush, excavate all stumps and push the removed
material into separate windrows or piles in with the standing trees so that no brush or roots
remain within the designated cleared area. Stumps are to be put in a separate pile from brush
unless the owner agrees to combined piles. After stumps are removed, loose particles of wood
are to be removed by hand or by root rake and moved to the windrows. The area is to be
levelled by bulldozer. Removal of earth is to be minimized. As an option smaller trees and
brush may be power brushed and the cut materials may be removed with and piled with the
stumps which are to be excavated. Larger trees would still be separately cut and piled.
Passage over the area by bulldozer or root rake would still be necessary.

Roots and stumps may remain in channel banks where the bank does not have to be altered.
However the stump or roots are to be cut flush to the bank.

Wherever bush is too thick or heavy, in the Engineer's opinion, to windrow cleared and
grubbed materials in with standing trees, such shall be skidded to the perimeter of the bush as
part of the project.

If any owner requires a more costly method of disposal of brush, the increased costs would
have to be paid directly by the owner to the Contractor and such would not form part of the
drain nor be eligible for the grant. The work would only be eligible for grant if the Engineer
deemed such additional clearing effort was necessary for the proper construction or
performance of the drain. In all cases, the owner's approval of the clearing operation will be
required prior to the Engineer making full payment for the additional clearing work.

When there is bush on one side only, these requirements apply to that side.

i) In Field Areas

Where ditches are in or adjacent to field areas but require clearing, all cleared material is to
be removed and hauled away unless the owner allows such to be piled or windrowed on
adjacent lands or unless the Extent of Work indicates it is to be piled adjacent to ditch or in
with adjacent standing trees. Also any stumps from cut trees or brush are to be excavated
and hauled away. Disposal sites for this brush and stump material may be within bush
areas on the same farm if the owner approves or at another location on the property for
which the contractor obtains approval, or in with nearby standing tree/bush areas on the
same farm if so indicated in the Extent of Work.

Where a bush exists on one side, the material is to be disposed of in with the bush and the
bush requirements apply. Similar provisions exist for stumps and roots in channel banks
that do not have to be reworked.
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f)

9)

iii) Where Owner Does Clearing

Where the Extent of Work indicates that clearing is to be undertaken by the owner, then the
owner is to attend to the clearing under the specifications listed above. The grubbing of
roots may be the responsibility of the Contractor as part of the excavation work. If the
owner does not attend to the clearing in full or in part, the Contractor is to do such and will
be paid additional money as indicated in the Extent of Work. All of this work is to be done
prior to excavation. If the owner wishes a less costly method of clearing and if the
Engineer agrees in advance, a memo to that effect is to be signed by the owner.

iv) General
In specific areas the Engineer may allow scattered large trees to remain if they are in good
condition and not apt to damage the ditch and will not restrict future maintenance work.

Where an owner requests good timber in excess of 150mm diameter to be piled separately,
the Contractor shall brush such, cut into 6m lengths and leave along the edge of the cleared
area.

Any deviations to these requirements must be approved in writing by the affected
landowner and by the Municipality responsible for future maintenance.

The contractor shall meet with each owner prior to clearing and agree on the extent of work.
Any disagreements are to be referred to the engineer. The Extent of Work sheets may
provide specific notes re clearing on individual properties.

Sign-off letters from all landowners stating satisfaction with clearing may be required.
Failure to follow the clearing specifications may nullify payment for the work with
which the clearing is associated.

Cleaning Up Lateral Channels (All Ditch Types)
Any lateral channels outletting are to be cleaned and brushed 10m away from the main ditch
to taper out the grade.

Over-Excavation

If the channel is over-excavated the Engineer may require it to be backfilled with native
material or with approved imported material. The Contractor shall ensure that good grade
control methods are used in order that the channel bottom shall agree with the profile as
required within a tolerance of 200mm below grade except as required by Fisheries and
Oceans authorization.

Notification of Owners, Release Letters

The Contractor shall contact each owner prior to starting work to verify the alignment,
disposal of spoil, clearing details, fence work, etc. As well, the Contractor shall at the end of
construction obtain from each owner a written statement indicating that the work has been
performed to the owner's satisfaction. If the Contractor has tried but is unable to get such
statement from the landowner, the Engineer will determine if and what further work is
required prior to releasing the Contractor from the work.

Temporary Sediment Trap (If Required)

Wherever a temporary sediment trap is specified, the work shall be done in accordance with
Detail Drawing NE-1 or General Specification 4.13. The sediment traps shall be temporary
(one year) and shall stay in place over one winter. At the conclusion of construction and
prior to removing the rock dam any accumulated sediments shall be removed. Disposal of a
rock dam shall be as directed by the Engineer.
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5.

Permanent Sediment Basins

Permanent basins and shall be cleaned out, if necessary, at least once during the construction
and maintenance period. Accumulated sediments shall be leveled adjacent to the channel.
Clearing, if necessary, will be done to allow leveling. Any approved cost in cleaning will be
paid as additional work. Maintenance of permanent sediment areas is to be undertaken as
required in the future.

Rock Excavation (If Required)

The extent of rock excavation if such is necessary shall be verified beforehand with the
Engineer so that the quantities, grades and locations may be confirmed. All rock
excavation shall be in accordance with General Specification 6. Blasting mats are to be
used for rock excavation. All rock removed is to be disposed of off-site or used as riprap, if
approved. In bush areas, it may be piled at the outer edge of clearing if the owner allows
such. If trucks for hauling can not reach the site, rock may be allowed to be piled.

If rock is encountered in areas not identified for rock excavation the contractor shall first
determine the extent and elevation of rock on either side of the channel centreline in order to
determine if the channel could be relocated to minimize or avoid the rock excavation. After
such exploration, the engineer and affected owner are to examine the site and make a
determination as to the extent of rock excavation to be undertaken.

The approved measured quantity of rock excavation shall be paid at the unit price evident
from the Form of Tender. Rock that can be removed with conventional excavation
equipment will not be considered as rock excavation for additional payment.

Riprap

The supply and installation of riprap may be required at junctions with tributary drains or at
bend locations and in locations.

The riprap as specified in the Extent of Work or on the Drawings is to be placed in
accordance with Standard Specification 4.15 and with the Standard Detail (NE) drawings.
Riprap may be required in other locations during construction such as at the junction with
tributary drains and at channel bends as directed by the Engineer. Additional approved
riprap will be measured in place and will be paid at the rate per square metre evident for
riprap in the tender.

Beaver Dam Removals

The Drawings and Extent of Work section will specify the location of beaver dams to be
removed. There may be more dams than specified due to activity since the survey.
Regardless, all beaver dams, houses and remnants are to be removed as part of the contract
except where noted to remain. The beaver dam material shall be disposed of in a like manner
as for clearing. General Specification 4.11 also applies. If nuisance beavers are active, the
Municipality may attempt to have the beavers removed prior to, during or after construction.
Where beaver dams are to be removed in locations separate from excavation and/or clearing,
separate payment for removal of beaver dams and houses will be made. Where beaver dams
are to be only partially removed or where such are to remain temporarily for sediment control
purposes, the Extent of Work notes will provide for such.

Beavers dams shall be removed gradually to allow for a slow release of ponded water. Any
disregard for this provision will result in the Contractor being liable for damages caused
downstream and responsible for the costs to remedy any damaged areas as directed by the
Engineer.
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9.

10.

11.

12.

13.

Geotextile Fabric

To be non-woven fabric, rot proof, non-biodegradable, chemically resistant to acidic or
alkaline soils, dimensionally stable under different hydraulic conditions and is to be a
material whose primary function is a high permeable non-clogging soil separator for fine
soils. Contractor is to avail himself of manufacturer's recommendations for installation,
cutting and precautions necessary to avoid damage to fabric.

Filter fabric must be approved by the Engineer prior to construction.

Channel Restoration in Following Year

If the Contractor is required to return in the following construction season and restore the
channel slopes, a price shall be agreed to by the Engineer and Contractor and it shall be
paid as approved. There may be a contingency item to provide in part for this work. The
work may consist of re-sloping banks, channel excavation, placement of additional riprap
and sediment traps.

Utilities

Any known underground utilities that may be encountered will be noted on the Drawings or
in the Extent of Work. However, the onus is on the Contractor to verify the existence of all
utilities at roadways and on private lands. Any buried utilities shall be exposed to the
satisfaction of the utility company or Municipality or Engineer to verify that their elevations
will not conflict with the construction of the project at the specified elevations. The
Engineer shall be advised if a conflict is evident so that the relocation of the drain or the
utility can be determined in order to resolve the conflict. Additional payment will be
allowed for dealing with utilities if necessary and such costs will be added to the utility or
road authority special assessment as determined by the Engineer.

Fences

The contractor shall be responsible for the removal and re-erection of all fences, except
where noted to be attended to by the owner. Fences are to be re-erected to existing
conditions. Refer to General Specification 3.9. Wherever cattle are in fields adjacent to the
work, the contractor shall make acceptable fencing and/or timing arrangements with the
owner. If an owner wishes to be responsible for fences not already indicated to be his
responsibility, a deduction of $1/m for fence work removed and a deduction of $2/m for
fence work removed and replaced will be made from the payment and will instead be paid to
the landowner but only where fence work would be necessary as determined by the Engineer
and where fence work is not a separate item. The Contractor should confirm all fence work
with the owner in advance of any work. For the owner to be paid the $2/m sum, the fence
must be back in place prior to the final payment to the Contractor.

If an owner wishes to construct or have the contractor construct a new paralleling fence to
replace an existing fence, or to construct a new fence for livestock control, and the work is
approved by the Engineer, the owner may do such; however the new fence cost would be the
owner's responsibility and would not be part of the drain and would not be eligible for grant.

Where fencing is to be removed by the contractor and be replaced by the owner with new
fencing, the Contractor shall remove and dispose of the old materials or shall leave on site if
the owner wishes. There shall be no adjustment in the contractors payment.

Survey Bars
If any of the work should result in the removal of survey bars, the Contractor shall notify the

Engineer that such bars must be removed and the Engineer will arrange to have the bars
referenced so that they can be reset after construction. The cost of reinstalling the bars will
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14.

15.

16.

be an additional cost to the project where the removal of bars is necessary. Where bars are
damaged or removed by the Contractor unnecessarily, the cost of replacement of such bars
shall be the responsibility of the Contractor.

Materials
The Contractor shall supply and arrange for the delivery of all materials.

Where material is supplied by the Municipality or a utility, the Contractor shall be
responsible for acceptance, safe handling and storage. If such material is damaged while
under the control of the Contractor, it shall be replaced or repaired by the Contractor and not
at the expense to the Municipality or utility who supplied the material.

Where the material supplied by the Municipality or utility arrives in a damaged condition or
there are discrepancies between the quantities received and the quantities shown on the bill
of lading, the Contractor shall immediately report such damage or discrepancies to the
Engineer. The Engineer shall arrange for an immediate inspection of the shipment and shall
provide the Contractor with a written release from responsibility for such damage or
deficiencies. Where damage or deficiencies are not so reported, it will be assumed that the
shipment arrived in good order. Any damage or deficiencies not reported shall be made
good by the Contractor at no additional cost.

Type of Culvert Materials
Culvert material shall be as specified in the Extent of Work and as outlined below:

Solid Plastic Pipe (High Density Polyethylene Pipe)

Plastic pipe to be solid, Big O Boss 2000 (Series 210) or approved equal (double wall pipe
corrugated outside, smooth wall inside). Manufacturer's recommendations regarding bedding
and joints are to be followed. Use split ring couplings.

Corrugated Steel Pipe (CSP)

Steel pipe is to have wall thickness as specified (up to 500mm dia. — 1.6mm wall; 600 to
1000mm dia. — 2.0mm wall; 1100 to 1600mm dia. — 2.8mm wall) and corrugations of 68 x
13mm for most pipe. Corrugations of 125 x 25mm may be used for pipe 1200mm diameter
or larger. Wall thicknesses for 125 x 25mm corrugation pipe is to be as follows: 1200mm to
1600mm - 2.0mm wall; 1800mm - 2.8mm wall; larger than 1800mm - 3.5mm wall.

Pipe specified in Extent of Work shall take precedence.

Alternative prices can be submitted for use of concrete pipe in place of the above pipe
material.

Standard couplings are to be used. All couplings are to be wrapped with filter.

Joints with different pipe materials to be tight and to be wrapped with filter fabric.

For pipe installation, shaped, non-compacted granular or equal bedding to be used. Backfill
to haunches is to be granular or equal material and is to be well compacted.

At-Grade Crossings

Where existing at-grade crossings are to be improved or new ones are to be constructed as
specified in the Extent of Work, the following shall apply. The bottom shall be at design
grade, the width shall be 5m minimum, the approach slopes on each side are to be 10:1
(10%), side slopes are to be 3:1 and all areas are to be seeded. Extent of Work may specific
rock protection for at-grade crossing which shall be placed in accordance with the Riprap
specification.
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17.

18.

19.

If a new at-grade crossing is requested by an owner, and such is not listed in the Extent of
Work, the added costs shall be paid directly by the owner to the Contractor. The crossing
will not be considered to be part of the drain for future maintenance.

If an at-grade crossing is constructed by the Contractor for his purposes, it may remain but
there will be no payment made and the costs and work shall not form part of this project.

Placement of New Farm Culverts

The Profile drawings indicate ditch grades and new pipe grades. All culverts are to be
installed with invert elevation a minimum of 100mm below design grade or deeper if
specified on the profile or in the specifications. The location of the culvert should be verified
with the landowner. Where a culvert is installed across a well traveled laneway, careful
centering of the culvert is required to match the existing travelled portion of the laneway and
to ensure that side slopes are uniform on each side. In rock cut areas a minimum 100mm
granular bedding will be required under the pipe and continued up to the haunch of the pipe.
Native materials may then be used to the surface. The surface restoration over culverts is to
be equal to the surface of the laneway as existing. The minimum cover is to be 300mm.
Any end face area that is not protected by riprap is to be seeded. If there is no laneway
existing, the Contractor shall use excavated material for backfill and to construct approaches
for 10 metres on each side. The earth shall be compacted, graded and seeded.

Refer also to NE-7 and General Specification 4.7.

Work along Highways/Municipal Roads

The Contractor shall provide, erect and maintain all necessary signs, barriers, fences and
other proper protection and shall provide a flagman and maintain lights as may be necessary
to ensure the safety of the public. The Contractor shall keep all roads open for use by no less
than 1 lane of traffic unless approved otherwise by the Engineer. The Contractor shall, with
the Engineer's permission, provide erect and maintain a sufficient number of detour signs,
and other proper notices, wherever the use of any road is dangerous, restricted or impassible,
due to the Contractor's operations. Provision for emergency vehicle access and pedestrian
access to all properties must be maintained at all times.

Closed (Tile) Drain Work
Working area is to be 5m either side of trench or any combination not to exceed 10m

A closed drain is to be constructed with perforated or solid, corrugated plastic tubing (filter
sock may be required) or with concrete tile.

If installed by backhoe, a shaped bottom is necessary. Also, careful tamping of materials
around the haunches of the pipe is necessary if installed by a backhoe. A minimum of
300mm of cover should exist prior to compacting any backfill if installed by backhoe.

If installed by a wheel trencher, spading in of friable materials around the pipe (blinding)
will be sufficient. Balance of backfill may be by bulldozing in excavated materials.

Mounding of the backfilled materials is recommended to allow for future settlement. If
backfill is done in wet periods, contractor may be required to return and make another pass
over levelled material after settling occurs.

Where any tile or tubing is installed by backhoe, separate stripping and replacing of topsoils
is required unless the owner waives the requirement.
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20.

21.

22.

Standard Specification 7.0 from the Drainage Guide for Ontario (OMAF Publication 29)
shall also govern this installation.

Laser grade control for all tubing or tile installation will be mandatory.

Tile Connections

All subsurface lateral drains encountered along the route of the proposed closed drain are to
be connected up to the new drain if the intercepted drains are clean and do not contain
polluted water. Drains which are full of sediments or which contain polluted waters will be
connected back across the trench or not connected. All connections which are described
and/or listed in the Extent of Work are to be included as part of the main tile installation
cost. All others will be paid as follows:

The Contractor will be paid $50.00 per connection for labour, equipment and material on
connections up to 150mm in diameter and up to 3 metres in length. Connections over 3
metres and greater than 150mm in diameter will be paid at $8.00 per metre of connection
with material cost extra. The Contractor must provide a form listing all connections in order
to qualify for payment. The form describes all tile encountered based on location (station),
side of trench, size and type of tile and approximate length and type of material used for the
connection. All tile connections approved for payment will form part of the final cost of the
drain. The estimated cost contains a contingency allowance which may be applied in part
for tile connections.

Where connections are made to concrete drain tile, they shall be made in accordance with
the standard specification. All openings in the main line drain shall be cut to the minimum
dimensions necessary to allow the drain to be joined. The full connection shall be wrapped
with filter fabric. The connections shall be bedded on well compacted material to avoid
future settlements. Wherever possible, the connection is to be made using plastic tubing
equal to the drain to be joined. An approved coupler shall be used to couple the connection
to the existing drain where appropriate.

Where plastic pipe or tubing is used, field installed tap tees shall be supplied and used for all
connections. Contractor shall have in place a sufficient quantity of tees to allow for
connections to be made. Where it is evident from the drawing and/or extent of work that the
connections are required, there will be no further payment. Where the connections are not
specified, payment will be made at the rate specified above.

Where it is necessary to connect up tiles on opposite side of a ditch being backfilled, non-
flexible steel or plastic is to be used and granular bedding to native ground is required.

Hickenbottoms

Hickenbottoms shall be as supplied by Coldstream Concrete or equal. The minimum
diameter shall be 150mm. The unit is to include an above ground pipe with 25mm dia.
holes, a below ground pipe, a tee and a lateral connection pipe. The upstream end of each
tee shall be capped so as to allow easy joining to it in the future. The hickenbottom shall be
given an outlet in the new drain. The location of the hickenbottom shall be approved by the
Engineer. The above ground pipe shall be secured to the below ground pipe. Method to be
approved by the Engineer. Installation shall be as per the supplier's directions. Grading to
be done to direct surface waters to the inlet. Also see Detail Drawing NE-18.

Pre-Construction and Post-Construction Meetings
If requested, the Contractor is required to attend a pre- and post- construction site meeting
with the Engineer and landowners before starting and after finishing the work.
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23. Notifications & Release L etters
The Contractor shall notify the Clerk (705) 377-5726 and K. Smart Associates 800 265-6456
ext 227 or (705) 222-6175 ext 261 at least 48 hours prior to commencement of construction.

The drain is to be walked by the Contractor and each landowner prior to construction to
ensure that both agree on the work to be done. It is expected that different portions will be
examined at different times. The Contractor shall contact each owner prior to starting work
to verify the alignment, disposal of spoil, clearing details, fence work, etc. As well, the
Contractor shall, at the end of construction, obtain from each owner a statement indicating
that the work has been performed to the Owner's satisfaction. If the Contractor has tried but
it unable to get such letter from the landowner, the Engineer will determine if and what
further work is required, prior to releasing the Contractor from the work.

C) WORKING CORRIDOR AND ACCESS

Along each of the components of this drainage works, the contractor shall be permitted to operate
equipment within a corridor width (excluding the channel width) as specified on the Drawings or in
the Extent of Work to clear, excavate and level or backfill for open or closed drains. If a width is not
specified then the width shall be 30m. Where a ditch is along the edge of a wooded area the working
corridor shall be on the bush side unless specified differently on the Drawings or in the Extent of
Work. Where clearing is required in a bush the working corridor can be increased to allow for the
windrowing or piling of the cleared material. Where an existing channel is replaced by a new
channel the working corridor shall included the land between the old and new channels if the old
channel is to be backfilled using spoil from the new channel.

Where the channel is a roadside ditch, the work shall be done from the road side of the ditch and not
on the private land side, unless approved in writing by the landowner and the Engineer.

Every owner shall allow reasonable access to the working corridor for the Contractor to enter with
equipment and attend to the work. Similar access shall be provided in the future to allow the
Municipality to enter for maintenance work on the drain.

The above conditions apply in addition to the provisions of Section 3.14.

D) FUTURE INSTALLATION OF LANE CROSSINGS BY LANDOWNERS

The following shall apply for any landowner that elects to construct a new crossing on the drain after
completion of work on this contract:

A new culvert is to be equivalent to or larger than the minimum diameter pipe required by this report
or the next downstream culvert.

The invert grade for any pipes installed shall be a minimum of 100mm below the design grade on the
profile for the drain - not 100mm below the existing ditch bottom at the time of the installation of the
culvert.

If a log or beam type of crossing is constructed the full channel capacity must be maintained and the
log or beam structure shall fully span the top of the ditch.

All culvert or crossings should be reviewed with the Municipal Drainage Superintendent prior to
installation. Any variations shall be pre-approved by the Municipal Drainage Superintendent.
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GENERAL SPECIFICATIONS FOR THE CONSTRUCTION OF MUNICIPAL DRAINS

1.

11

1.2

13

14

1.5

1.6

INSTRUCTIONS TO BIDDERS

EXTENT OF WORK These general specifications and drawings, in general and unless otherwise
specified, apply to and govern the supplying of all labour, materials and equipment necessary to construct
the work, complete and ready for use, as shown on, described by, or reasonably inferable from, the
drawings, specifications and Extent of Work sheet(s).

INVESTIGATIONS BY BIDDERS The Bidders must examine for themselves the drawings, specifications
and location of the work, and exercise their own judgment as to the extent of the work to be done. The
Contractor must assume all risks of variance in any computation, by whomsoever made, of statements of
quantities necessary to complete the work required by the contract. If any doubt exists in the mind of any
person tendering as to the exact meaning of any part of the drawings or specifications, it must be removed
before signing the tender form; thereafter the Contractor shall be bound by the decisions of the Engineer on
all points and the Engineer's decisions shall be final, conclusive and unimpeachable for any cause.

TENDERS Unless otherwise stated, tenders will be received and contracts let only in the form of a lump
sum for the completion of the whole work or of such portions as may be specified on the tender form. Unit
prices shall be used only where it is necessary to make adjustments in the amount of work actually done.
Rock excavation will be tendered on a unit price per cubic metre basis. Any tender which is incomplete,
altered or conditional may be considered as an invalid tender. The lowest or any tender need not be
accepted. The Municipality reserves the right to delete the construction of road culverts from the tender and
to construct them with their own forces. (See Section 3.8.)

TENDER DEPOSIT Each bidder shall submit to the Municipality a sealed proposal clearly marked as to
its contents along with a tender deposit of approximately 10 percent (10%) of the tender value in the
amount specified on the proposal form.

The tender deposit shall be in the form of a certified cheque, unconditional letter of credit, or letter of
guarantee for a period of one year, payable to the Municipality. Tender deposits, except for those of the
three low bidders, shall be returned within 48 hours of the opening of the tenders. The remaining tender
deposits, except for that of the successful bidder, shall be returned when the contract has been accepted by
the Municipality.

CONTRACT FORM The Proposal or Tender Form, when signed and offered by the Contractor, shall
constitute a formal and binding contract when accepted by and signed on behalf of the Municipality.

CONTRACT DEPOSIT Upon acceptance by the Municipality, the successful bidder's deposit shall

become the contract deposit. If the contract deposit is a certified cheque, it shall be held uncashed by the

Municipality until required. A certified cheque may be exchanged for a letter of guarantee at any time. The

contract deposit shall be returned to the Contractor when the work has been certified as substantially

complete by the Engineer.

The contract deposit may be cashed by the Municipality under the following conditions:

1. The Contractor has defaulted on the contract (See Section 2.13).

2. The Contractor has not started the work within ten (10) days of the starting date specified in the
contract.

3. The Contractor has moved his equipment from the site without the approval of the Engineer.

4. The work has not been completed within the time period specified.

5. The term of the letter of guarantee is about to expire.

If the contract deposit is cashed by the Municipality, the Contractor shall be entitled to the payment of

interest at the Prime Loan Rate as fixed by the Bank of Montreal at the first day of each quarter. Interest

shall be payable from the date of cashing of the tender deposit until the completion date as shown on the

tender proposal or until the tender deposit is returned, whichever occurs first.
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1.7

1.8

21

2.2

2.3

24

25

2.6

2.7

GUARANTEE BONDS The Municipality shall have the right to require the Contractor to furnish a bond
binding the Contractor to complete the work and to maintain the same for a period of one year after the date
of the completion certificate. Furnishing a bond shall not entitle the Contractor to the release of any part of
the bid deposit or holdback elsewhere specified.

PRECEDENCE OF DOCUMENTS In general, if a conflict or inconsistency exists between the plans and
specifications, the following order of precedence shall apply:

a) Addenda to specifications

b) Extent of work and special provisions

C) Tender and contract form

d) Plans and profiles

e) General specifications
Should an inconsistency be discovered, the Contractor shall immediately contact the Engineer for an
interpretation.

GENERAL CONDITIONS

NOTICE OF STARTING The Contractor shall give notice to the Township Clerk and the Engineer at
least 48 hours in advance of starting the work.

ERRORS AND OMISSIONS The Contractor shall satisfy himself before commencement of any part of the
work of the meaning of all stakes and marks. Any apparent omission or error which he may find shall be
reported immediately to the Engineer before the work is started. Should the Contractor, without the express
authorization of the Engineer, attempt to correct such an error, he shall be held liable to bring the work back
to conformity with the specifications.

SUB-CONTRACTORS The Contractor shall not sublet the whole or any part of his contract without the
approval of the Municipality. If the Contractor proposes to use a sub-contractor, he shall at the time of
bidding include a list of the work to be done by each sub-contractor. Acceptance of the tender shall be
deemed to be approval of the listed sub-contractors. Failure to comply with this sub-section shall be
grounds for termination of the contract.

PERMITS, NOTICES & SUPPLEMENTARY SPECIFICATIONS The Contractor shall, before
performing any work affecting the land or property of any Governmental Ministry or any Public or Private
Utility, obtain at his own expense any necessary permits. The Contractor shall perform this work in strict
compliance with the Ministry's or Utility 's specifications as though said specifications were hereto
attached.

Notices Required:

Highways, Regional, Township & County Roads: Before any construction may take place on the right-of-
way of any Highway, 48 hours notice in writing must be given to the appropriate District Engineer of the
MTO or the appropriate Regional or County Engineer or the Road Superintendent.

Railways: Before any construction may take place on the property of any Railway, a minimum of 48 hours
notice in writing must be given to the Area Engineer of the Railway Company.

BURIED UTILITIES The Contractor shall, before performing any work, determine if any buried utilities
may be disturbed by the construction. The Contractor shall request each Utility to verify and locate such
utilities and advise them a minimum of 48 hours in advance of construction near their utility.

PROPERTY SURVEY MARKERS The Contractor shall be responsible for the replacement of any
property marker which may be disturbed during the performance of the contract (See Sections 3.1 & 3.2).

ALTERATIONS & ADDITIONS The Engineer may make minor changes in the work as it progresses.

An amount proportionate to the tender price shall be added to or deducted from the contract price to cover
the change. A major change shall be authorized by a resolution of Council. No change will be made unless
authorized by the Engineer in writing.
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2.8

2.9

2.10
211

212

2.13

214

2.15

UNFORESEEN CONDITIONS If the Contractor encounters conditions of any sort which may not have
been known to the Engineer and were not provided for by the drawings and specifications, and which would
necessitate alterations to the drawings and specifications in order that the work be completed in a
satisfactory and workmanlike manner, the Contractor shall immediately notify the Engineer who will make
the necessary alterations. Failure of the Contractor to notify the Engineer shall not relieve the Contractor of
the responsibility of fully completing the work and maintaining it for a period of one year after the date of
the completion certificate. Payment for the extra work, based on a fair evaluation, shall be determined by
the Engineer. No payment will be made for work that was not authorized by the Engineer.

ROCK EXCAVATION Should the Contractor encounter rock in the excavation which is not shown on the
drawings, he shall notify the Engineer immediately and request further instructions. No payment will be
made for rock excavation which was not authorized by the Engineer prior to removal (See Section 6).

FLOODS & CASUALTIES The Contractor shall assume all risks from floods or casualties of any kind.

LIABILITY The Contractor shall protect and save harmless the Municipality and the Engineer against
liability for any accidents, damages, casualties, losses or claims directly or indirectly arising out of the
contract or performance thereof by the Contractor, his agents, employees or sub-contractors. The
Contractor shall pay all proven losses, damages or claims received by the Municipality. The Municipality
may withhold from payment to the Contractor an amount equal to claims filed with the Clerk pending
settlement of the matter. Any such expense may be recovered from the Contractor or his sureties. The
Contractor may be required to furnish proof of insurance against all liabilities prior to obtaining the
contract.

FAULTY MATERIALS & WORKMANSHIP Neither the final certificate nor payment thereunder, nor
any provision in the specifications or contract document, shall relieve the Contractor from the responsibility
of making good any defects resulting from faulty materials or workmanship which may appear within one
year after the date of the completion certificate.

TERMINATION OF CONTRACT Time shall be deemed the essence of this contract. All the work
included in the contract must be completed on or before the date fixed at the time of tendering. The
Contractor shall agree that if at any time the Engineer be of the opinion, and so certifies in writing to the
Municipal Council, that the work is unnecessarily being delayed, or that the Contractor is violating any of
the conditions of the Contract, or is executing the work in bad faith, or if the work is not fully completed
within the time named in the contract, the Council shall have the power to notify the Contractor to
discontinue all further work and terminate all future performance thereof, but reserving all claims against
the Contractor for breach of contract. Thereupon the Contractor shall discontinue the work and the Council
shall have power to procure labour, equipment and materials by contract or otherwise, and to complete the
work and to charge the expenses thereof including damages of any nature against monies due or thereafter
due the Contractor, or to charge the same to his sureties.

Should the Contractor remove his equipment from the project site without the authorization of the Engineer,
it shall be deemed to be a breach of contract under this section.

FINAL INSPECTION Final project inspection will be made by the Engineer within 30 days after he has
received notice in writing from the Contractor that the work is completed, or as soon thereafter as weather
conditions permit. All work included in the contract must at the time of completion and final inspection
have full dimensions and cross-sections. Should such inspection reveal discrepancies between the work as
completed by the Contractor and the drawings and specifications as provided by the Engineer, the Engineer
shall notify the Contractor of such discrepancies in writing. The Contractor shall perform whatever work is
necessary to correct such discrepancies within 30 days of receiving notice thereof, or within such time
period as the Engineer may specify.

PAYMENT Progress payments equal to approximately 80% of the value of the work done and materials
incorporated into the work shall be made to the Contractor (monthly when warranted) upon the filing of a
progress report by the Engineer. A further 15% may be paid to the Contractor 45 days after acceptance of
the work upon the written certificate of the Engineer. An amount not to exceed 5% of the contract price
may be retained by the Municipality for a period of one year after issuance of the completion certificate.
After completion, any part of the money then retained may be used to repair or correct any defects resulting
from faulty materials or workmanship without prior notice being given to the Contractor.
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2.16 SAFETY All work shall be performed in accordance with the Occupational Health and Safety Act, RSO

3.1

3.2

3.3

3.4

3.5

3.6

3.7

1980, and Regulation 691, RSO 1980, and any amendments made thereto.

DRAINAGE WORKS - GENERAL

BENCHMARKS These are established to govern the elevations of the work. The location and elevation of
benchmarks are shown on the drawings or in the specifications. Attention is drawn to Section 13(2) of the
Drainage Act, RSO 1980, regarding liability for interference with benchmarks.

STAKES Stakes are set throughout the course of the work as shown on the accompanying drawings. The
Contractor shall be liable for the cost of replacing stakes or marks destroyed during the course of
construction.

LINE Unless otherwise specified, a drain shall run in straight lines throughout each course, excepting at
the intersection of courses where it shall run on a curve of at least 15 metres radius. The centreline of an
existing open drain shall in general be the centreline of the finished work; the existing courses shall be lined
out by the Contractor and all sloping and widening shall be done in a manner to make the finished work
uniform. Where possible and unless otherwise specified, the Contractor shall maintain a distance of 1.0m
between the top of the excavated bank and any existing fencelines or property boundaries. Where a
ditchbank is vegetated and stable at a side slope equal to or flatter than the specified side slopes, excavation
shall take place at the opposite bank, leaving the stable slope undisturbed. In general, a tile drain shall be
constructed at an offset from and parallel to any ditch or defined watercourse, in order that freshly placed
backfill will not be endangered by flowing surface water.

PROFILE, GRADES & CUTS On the profile drawings, the top line indicates the ground level at the
stakes, the middle dashed line the average ditch bottom of an existing open drain, and the lower line shows
the proposed grade line. The grade line represents the bottom of the finished open drain or the invert of a
tile drain. The profile grade is indicated in metres per hundred metres (e.g. 0.15m/100m or 0.15%). For
convenience only, cuts are shown from the ground at the numbered side of the stake to the grade line,
however the grade line shall be entirely governed by the benchmarks. A variation of 12mm from the grade
line for a tile drain or 30mm from the grade line for an open drain shall be deemed to be sufficient reason
for the work to be rejected (See Section 6 for rock excavation).

SUPPLY OF MATERIALS The Contractor shall supply and arrange for the delivery, storage and security
of all equipment and materials necessary to complete the project. Where the contract provides that any
materials are to be supplied by the Municipality, it shall be the responsibility of the Contractor to arrange
for and accept delivery of the materials from the suppliers designated by the Municipality and to ensure that
materials are properly stored and handled.

EXCESS MATERIALS If supplied by the Municipality, excess materials shall be stockpiled by the
Contractor at accessible locations.

ROADS & RAILWAYS

(a) Highway and Railway crossings shall be constructed in accordance with the detailed specifications in
the report. The Contractor shall comply with the MTO or Railway specifications as though said
specifications were hereto attached (See Section 2.4).

(b) Municipal Roads - On road allowances, all work including the disposal of excavated materials,
backfilling, levelling, installing and locating culverts and catchbasins, shall be performed as directed by the
Engineer or Superintendent in charge of the road and to his satisfaction. Excess materials excavated on the
road allowance shall be disposed of by the Contractor off the site and no excavated material shall be spread
on the right-of-way without the written consent of the Road Engineer or Superintendent. Corrugated metal
pipe culverts laid under the travelled portion of a road allowance shall be laid on 150mm of, and shall be
backfilled to the surface with, approved granular material. The top lift shall be 150mm of Granular A
material or as specified in the Extent of Work.
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3.8 CONSTRUCTION OF ROAD CULVERTS BY THE MUNICIPALITY Where a road culvert is to be
constructed by the Municipality or as outlined in Section 1.3, the Contractor shall dig the trench across the
road as part of the contract. Additional time for removing old culverts or backfilling shall be paid by the
Municipality on an hourly basis. The Contractor shall notify the Road Superintendent at least three
working days prior to construction of the road crossing.

3.9 FENCES The Contractor will be permitted to remove fences to the extent necessary to enable him to
construct the drain and dispose of any excess material. Any such fences must be carefully handled so as to
cause no unnecessary damage and shall be replaced by the Contractor. The condition of such fences as
replaced shall be as close as practicable to the condition of the fences prior to their removal. Fences shall
be properly stretched and fastened. The Contractor shall supply all labour, wire and/or materials necessary
to properly reconstruct any fences, the cost of which shall be included as a part of the lump sum bid for the
project. The Contractor shall not leave any fence open when he is not at work in the immediate vicinity.
Replacing of the fences shall be to the satisfaction of the Engineer, or the Commissioner appointed to be in
charge of the work. The Contractor shall have met this specification when he obtains a statement in writing
signed by the owners of the lands affected that the treatment of fences is satisfactory to them. The
landowners shall be responsible for any further repairs to or maintenance of fences across the drain, as well
as fences subsequently constructed along or across the drain.

3.10 OBSTRUCTIONS Any brush, timber, logs, stumps, stones or other obstructions in the course of the work
or along the slopes and banks of an open drain shall be removed to a sufficient distance to allow placement
and levelling of the excavated material. No brush or trees are to be left within the slopes of an open drain
whether or not they come within the limits of the excavation. The Contractor will be permitted to cut
standing timber to the extent that may in the opinion of the Engineer be reasonably necessary for the
operation of the excavating equipment (See Section 4.3).

3.11 ALLOWANCES FOR DAMAGES & RIGHT-OF-WAY Sections 29 and 30 of the Drainage Act, RSO
1980, provide for payment to persons entitled thereto for additional land used for the drain and for damages
to ornamental trees, lawns, fences, lands and crops. This allowance compensates landowners for damages
caused by the normal operation of the Contractor's equipment within the working area and for damages
resulting from the placement and spreading of excavated materials, brush and other obstructions.

3.12 ALLOWANCES FOR LOSS OF ACCESS Section 33 of the Drainage Act, RSO 1980, provides for
payment for loss of access caused by the construction of a drain. This allowance is made in lieu of
providing for the construction or replacement of a bridge, and compensates the landowner for lands made
less accessible by the drain. Where an allowance for loss of access has been paid to a landowner, the
Owner shall be responsible to arrange for the supply, delivery and installation of a culvert or bridge of the
recommended size (See Section 4.7).

Where the value of a farm crossing exceeds the value of the land severed, the Owner may be compensated
by means of an "Allowance for Severance".

3.13 CROPS & LIVESTOCK The Contractor shall not be held responsible for damages to crops within the
"working area" or in the access to and from such "working area", such access having been defined by the
owner of the property, if he notifies the Owner thereof in writing at least two days prior to commencement
of the work on that portion of the project. Similarly, a Contractor constructing a tile drain shall not be held
responsible for damages or injury to livestock occasioned by leaving trenches open for inspection by the
Engineer if he notifies the Owner in writing at least two days prior to commencement of work on that
property. The Contractor will become liable for such damages or injury if the backfilling of such trenches
is delayed more than seven days after acceptance by the Engineer. When notified as outlined above, the
owner of the property on which the drain is located shall be responsible for the protection of all livestock on
said property during construction and shall also be liable for any damages caused by such livestock.
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3.14 WORKING AREA & ACCESS The Contractor shall confine the operation of his equipment to an area not

41

4.2

4.3

4.4

4.5

to exceed 30 metres from any point along the centreline of the drain. This distance may be increased where
30 metres does not provide sufficient area for the levelling of excavated materials or the disposal of brush
and other debris, but such an increase in the working corridor must be authorized by the Engineer. In
addition, each landowner shall provide reasonable access to the working area for the Contractor's
equipment, staff and materials.

OPEN DRAINS

DIMENSIONS In general, the bottom width shall be 1.0 metres unless otherwise specified. The drain shall
have the full specified width at the grade line at the time of final inspection. Both sides of an open drain are
to be sloped at a ratio of 2.0 units horizontal to 1.0 units vertical or as otherwise noted in the Extent of
Work sheet(s). Sides of the drain shall have a uniform slopes from top to bottom. The upstream end of all
open drains shall be graded at a slope of 4.0 units horizontal to 1.0 units vertical to blend with the
surrounding ground level or upstream ditch bottom. The outlet of all open drains shall be shaped to blend
with the downstream channel (See Section 4.16).

LEVELLING OF EXCAVATED MATERIAL

1. A clear berm or margin of at least two metres shall be left between the top edge of the ditch and the

spoil bank. No excavated material shall be left in any ditch, depression, furrow or tile intended to

conduct water into the drain.

Excavated material shall be deposited as directed in the Extent of Work.

3. Should the landowner request a change in the location of depositing the excavated material, the request
must be in writing and forwarded by the Contractor to the Engineer. In no instance shall this request
involve the changing the depositing location from one property owner to another.

4. In general excavated material will be placed on the lower side of the drain or on the side opposite trees
and fences.

5. Excavated material shall be deposited, spread and levelled so that the edge next to the ditch shall have a
slope no steeper than 1.5:1 and so that the lands on which it lies may be cultivated with adjacent farm
land by the use of ordinary farm machinery. In general and unless otherwise provided for, the levelled
material shall have a maximum depth of 200 millimetres. All rocks and stones of a diameter in excess
of 150 millimetres are to be removed from the excavated material and piled adjacent to the drain for
disposal by the landowner. This specification may be considered to have been complied with upon
presentation of releases signed by the Owners, but the work shall be to the satisfaction of the Engineer.

6. The Contractor shall provide openings in the spoil pile for the entry of surface water into the drain from
adjacent lands. These openings shall be located at existing surface water inlets and shall be constructed
at a spacing of not more than 100 metres.

n

CLEARING Unless otherwise specified, the cleared width shall be sufficient to allow the levelling of the
excavated material to the maximum depth of 200 millimetres and shall be a minimum of 3 metres from the
top of the finished bank on both sides of the drain. Care shall be exercised to prevent the scraping or
barking of trees outside the clearing area. All trees shall be removed to a height of not more than 150mm
from ground level. All salvageable wood of a diameter greater than 100mm shall be cut to reasonable
lengths and piled for disposal by the landowner. All other materials shall be burned or disposed of by the
Contractor. The Contractor shall be responsible for obtaining fire permits prior to the burning of debris
(See Section 3.10).

FILLING OLD CHANNEL Where a section of existing channel is to be excluded from the drain, the
material excavated from the new channel shall be used to fill the abandoned channel unless otherwise
indicated by the Engineer (See Section 5.11).

ROADS Where an open drain is removed from a road allowance, the new channel shall unless otherwise
directed by the Engineer, be constructed entirely upon the adjacent land. The abandoned channel will be
filled with excavated material and the excess material will be disposed of upon on the adjoining lands.
Performance of this work is governed by Section 3.7.
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4.6 EXCAVATION AT BRIDGES The Contractor shall excavate the drain to full depth, and as nearly as
possible to full cross-section, at the site of all bridges. Bridges of a permanent nature shall not be
unnecessarily disturbed, the excavation being made, if necessary, by hand or by other suitable means. The
Contractor shall be held liable for any damage to any structure caused by his carelessness, neglect or over-
excavation. The Contractor shall immediately notify the Engineer if it should become apparent that the
excavation of the drain to the grades shown on the plan will in any way endanger any culvert or bridge.
The Contractor shall discontinue excavation at the bridge site until the Engineer instructs him to proceed.

4.7 FARM BRIDGES & FARM CULVERTS Where the specifications and Extent of Work sheet(s) call for
the installation of a farm crossing, and where an allowance for loss of access has not been paid to the
Owner, the Contractor shall install a crossing as part of the contract (See Detail Drawing NE-7). Farm
culverts shall be placed with the invert at the grade line, and shall be backfilled with suitable native
material. The upper 200mm shall be Granular "B", and all backfill shall be compacted in place. Where it is
necessary that the Contractor remove a temporary farm bridge in order to perform the necessary excavation,
the material from the bridge shall be carefully handled and left at the side of the drain for the use of the
owner. All farm bridges hereafter constructed or reconstructed, in order not to be regarded as obstructions,
shall have minimum openings equal to the cross-sectional area recommended in the report (See Section
3.12).

4.8 EXCAVATION OF SOIL BY BLASTING Excavation by blasting shall not be done without the approval
of the Engineer. Where blasting is approved as a method of excavation, the Contractor shall observe
Section 6.6 and 2.16 of these specifications. The Contractor may be required to clean up the drain using
equipment prior to final approval. No additional payment shall be made for excavation by blasting unless
authorized in writing by the Engineer.

4.9 TRIBUTARY OUTLETS It shall be the Owners' responsibility to mark all tile outlets before construction
on their property. The Contractor shall be responsible for any damage to marked tile and shall supply all
labour and materials to repair any marked tile damaged by his workmen during the course of construction.
The Contractor shall contact each Owner prior to commencing construction on each property to ensure that
the Owner had adequate time to mark tile outlets. Damage to unmarked tile outlets shall be the
responsibility of the Owner.

4.10 SURFACE WATER INLETS Where specified, the outlets from existing surface channels into open drains
shall be protected with rock riprap as shown in Detail Drawing NE-11 (See Section 4.15).

4.11 BEAVER DAMS Beaver dams shall be removed for a width of 8 metres from the top of finished banks on
both sides of the drain.

4.12 SEEDING OF SIDE SLOPES The Contractor shall seed the excavated surfaces of the drain and any
disturbed soil area within 2 metres of the top of banks on either side of the open drain. Seeding shall be
done at the completion of each working day using a cyclone type hand seeder with the operator walking
along the bottom of the drain or at the water line when seeding the side slopes. Seed shall be uniformly
applied at the rate of 5.5 kg per 100m of drain, using the following mixture ratio or a substitute approved by
the Engineer:

creeping red fescue 6 parts
perennial rye grass 3 parts
wild white clover 1 part

Mulching with hay or straw or the application of commercially available fertilizer may be required at the
request of the Engineer, for which payment will be made in addition to the contract (See Section 4.16).
Only Canada No. 1 Grade seed will be accepted. All clover and rye grass seed shall be of no less than 98%
purity with a minimum of 85% germinable. Creeping red fescue seed shall be of no less than 90% purity
with a minimum of 85% germinable. Where substantial emergence of applied seed mixtures has not been
established within 28 days of application, the Contractor will reseed such areas as the Engineer may
specify. The Contractor shall supply the Engineer with a copy of the seed invoice, showing the seed
mixture, quantity, and the project for which the seed was purchased.
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4.13

4.14

4.15

4.16

4.17

51

5.2

5.3

TEMPORARY SEDIMENT TRAPS Unless other dimensions are supplied, temporary sediment traps shall
be constructed where specified by excavating the drain bottom to 0.3m below the grade line for a length of
15m. The overexcavated section shall have a bottom width equal to that of the adjacent channel, and the
sides shall be sloped at the same ratio as the drain banks. The outlets from the sediment pond shall have a
porous dam of baled straw, completely wrapped in a continuous piece of filter fabric (Terrafix 270R or
approved equivalent) and keyed into the drain banks and bottom. Bales placed on the drain bottom shall be
held in place with a minimum of two steel posts driven into place. Bales placed on the side slopes shall be
held in place with a minimum of one post each. The Contractor shall maintain the sediment trap during the
course of construction and for six months after the completion of the work, and then remove the dam.
Temporary sediment traps shall be installed prior to any excavation taking place upstream of that location.

STONE DROP STRUCTURE & SEDIMENT BASIN The stone drop structure shall be constructed where
specified in the Extent of Work sheet(s) and as shown on the profiles and Detail Drawing NE-2. All riprap
shall have a minimum diameter of 250mm unless otherwise specified. The Contractor shall maintain the
sediment basin formed behind the drop structure throughout the contract and for six months after the
completion of the work. Stone drop structures shall be installed prior to any excavation taking place
upstream of that location.

ROCK RIPRAP Riprap bank protection shall consist of irregularly shaped or blasted stone, 250 to 400mm
in size. Round stone will not be accepted. All riprap, unless otherwise specified, shall be hand placed to a
minimum depth of 250 millimetres. The installed riprap shall be set into the ditch bottom and banks so that
the full cross-sectional dimensions of the channel are maintained. Where riprap protection is constructed on
a surface at an incline steeper than 4 units horizontal to 1 vertical, the riprap shall be keyed into a 0.3 metre
toe trench (See Detail Drawing NE-12). All riprap shall be underlain completely with Type 270R
"Terrafix" filter blanket or an approved equivalent. Riprap placed as protection at catchbasins may be
between 150 and 250mm in diameter, placed to a minimum depth of 200mm.

FALL & WINTER CONSTRUCTION When the Contractor constructs an open drain after September 15,
the seeding of side slopes shall be delayed until after the spring runoff the following spring. In addition, the
side slopes shall be flattened by an additional 0.25m horizontal to 1.0m vertical beyond that specified in
Section 4.1 or the Extent of Work sheet(s). Under no circumstances shall the Contractor undertake to
construct a project between the dates of January 1 and May 1, unless he has requested permission and is
expressly authorized to do so by the Municipality or the Engineer.

FLOWING WATER The Contractor shall not excavate an open drain through standing or flowing water of
a depth exceeding 0.5m.

TILE DRAINS

GENERAL Methods, materials and construction practice shall as a minimum conform to the standards
specified in the Ontario Ministry of Agriculture and Food publication number 29 entitled "Drainage Guide
for Ontario".

TILE All tile installed under these specifications shall be sound and shall meet the following specifications:
Clay Tile: A.S.T.M. C4 (clay drain tile) and C498 (perforated clay drain tile)

Concrete Tile: A.S.T.M. C412 (drain tile)

Plastic Tile: C.G.S.B. 41-GP-29 (corrugated plastic drainage tubing)

Tile with 200mm diameter and less shall not be less than 300mm in length. The length of tile larger than
200mm in diameter shall not be less than 150% of the nominal tile diameter.

LAYING Tile are to be carefully laid in a smooth-bottomed trench with proper grade and alignment with
tightly fitting joints in accordance with the most workmanlike practices. Grade shall be controlled by the
use of a laser grade control system or by using horizontal sight bars and a bar mounted on the excavator.
The trench shall be made with a regular wheel, an endless-chain-type excavator or by a drainage plough. A
backhoe will be approved only under extraordinary circumstances and subject to special requirements. All
tile being laid on a curve shall be fitted with a maximum space between successive tiles not exceeding 6mm
at any point on the circumference. Unless otherwise specified by the Engineer, concrete and clay tile joints
shall be covered for a length of 300mm with filter fabric of Type 270R "Terrafix" or equivalent placed
around the tile circumference.
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54

55

5.6

5.7

5.8

59

TRIBUTARY OUTLETS All tile encountered shall be connected into the new drain. Connections of
200mm and larger are included as part of the contract. Connections of 150mm or smaller shall be paid
extra to the contract. The Contractor shall supply and install up to 3m of tile in order that the connection
will be sloped at not greater than 3m horizontal to 1m vertical. All tributary connections will be made in
the upper one-third of the circumference of the main tile, and shall be sealed with concrete to a thickness of
not less than 150mm all around. All connections shall be left uncovered for inspection by the Engineer or
the Commissioner in charge of the work. Any open ends of tile left by making the connections shall be
securely plugged with concrete.

BACKEFILLING As the laying of tile progresses, blinding or partial filling is to be made at the side
sufficient to hold the tile in place and protect them from falling stones and slides. Material used in blinding
is to be free of frozen lumps and stones. After the work is inspected and passed, the remainder of the
excavated material shall be used to restore and maintain the natural surface of the ground.

OUTLET PROTECTION The protection at the outlet of a tile drain shall be a 6 metre length of corrugated
metal pipe fitted with a rodent-proof grate. The grate shall be hinged at the top to permit the exit of foreign
material from the tile. The pipe shall be protected with hand-placed rock riprap (See Section 4.15 and
Detail Drawings NE-8 and NE-10).

CATCHBASINS All catchbasins shall be of 20 MPa concrete, either cast-in-place or an approved precast
unit of sectional construction. Catchbasins shall have inside dimensions of either 600 x 600mm or 900 x
1200mm and shall have 100mm walls and floor slab. A 300mm sump is required below the lowest tile
invert. Catchbasins shall have a minimum height of 12200mm (4") from the base to the top of the sloped top.
All catchbasins shall have tops sloped at 30 degrees from horizontal. The lip of the catchbasin shall be
placed flush with the surrounding ground level or ditch bottom. Where necessary, the ground shall be
banked on the downstream side to direct water into the catchbasin. Riprap protection shall be placed for a
distance of 0.8m on all sides of the catchbasin. Where the catchbasin is located within a road allowance,
the Contractor shall obtain, from the Road Superintendent, approval of the grate to be used and the
elevation at which the top shall be set. A substantial iron grate shall cover all catchbasins. All tile and
metal pipe entering a catchbasin shall be sealed all around with 15 MPa concrete, which shall extend a
minimum of 150mm beyond the outside wall of the catchbasin. The inside walls of the catchbasin shall be
formed and the void around all tile and metal piping entering a catchbasin shall be completely filled with
concrete to form a smooth flush surface. All lift holes shall be sealed with 15 MPa concrete.

CONCRETE JUNCTION BOXES Junction boxes shall be of 20 MPa concrete, either cast-in-place or an
approved precast unit (one-piece or sectional). The junction box shall have minimum inside dimensions of
1.5 times the nominal diameter of the largest tile connected to the junction box, and shall not be smaller
than 600 x 600mm. The walls, floor and cover slab shall have a minimum thickness of 200mm. When
installed, the junction box shall have a minimum of 450mm of clear soil cover. All connections shall be
sealed all around with 15 MPa concrete, formed flush with the inside walls.

BLIND INLETS Blind inlets shall be constructed, where specified, using 20 to 40mm diameter clear stone
as backfill over the tile. The blind inlet is to be constructed in the path of surface water flow, or the
surrounding ground shall be graded to direct surface flow to the inlet (See Detail Drawing NE-3).

5.10 QUICKSAND In the event that quicksand or unstable soil conditions are encountered and it is necessary to

alter the method of constructing the tile drain, the Contractor shall immediately advise the Commissioner in
charge of the work. The Commissioner and the Engineer may then instruct the Contractor to lay the tile on
crushed stone or slag, or to construct a temporary open drain to lower the water level in the ground, or to
take such other action as may appear advisable. The basis of payment for such extra work shall be set by
the Engineer or Commissioner in charge of the work.
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5.11 GRADING OF ABANDONED CHANNELS Existing open drains which are replaced by tile drains shall

6.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

be filled in by dozer or road grader. Fill material should be crowned to approximately 25% of the depth of
fill to allow for settling. Rock and other non-pollutant debris may be buried in the abandoned channels only
where those materials will be at least 1.0 metres below the ground surface and only upon approval of the
Engineer and the affected landowner. All culverts and crossings shall be carefully removed prior to
backfilling and left at the side of the drain for removal by the landowner.

ROCK EXCAVATION

ROCK Rock shall be defined as bedrock and boulders that are greater than one-half cubic metre in size
and that require blasting for removal.

DIMENSIONS & PAY LIMITS FOR OPEN DRAINS The bottom width for rock excavation shall be the
same width as that specified in the detailed specifications for the bottom width of that section of drain. Side
slopes shall be vertical or sloped outward. Pay limits for the excavation of rock quantities shall be based on
cross-sections taken at 3 metre intervals. The cross-sections shall be based on the following limits: the top
shall be the original rock surface; the bottom shall be the grade elevation at the cross-section; and the sides
shall be vertical with the width of the cross-section equal to the required bottom width of the drain. There
will be no payment for overbreak.

DIMENSIONS & PAY LIMITS FOR TILE DRAINS For tile drains, the trench shall be excavated to
150mm below the grade elevation and to a width of 1.0m. Pay limits for the excavation of rock quantities
shall be based on cross-sections taken at 3 metre intervals. The top shall be the original rock surface; the
bottom shall be 0.15m below the grade elevation and the width shall be 1.0m. There will be no payment for
overbreak.

GRADES & TOLERANCES On open drains, rock shall be excavated to the grade shown on the profile.
A tolerance of 25mm above grade will be permitted over 50% of the width. In no case shall any part of the
bottom of the drain be greater than 75mm above grade.

On tile drains, the top of the rock in the trench after excavation shall at no point be less than 200mm below
the grade line.

DISPOSAL OF ROCK Broken rock excavated from the drain shall be piled adjacent to the drain and shall
not be spread with the remaining excavated material. The Contractor shall ensure that blasted material is
removed from adjacent farmland and placed adjacent to the drain or as specified in the report.

BLASTING All blasting shall be performed by a competent qualified blaster. Extreme care shall be taken
for the transport, storage and use of explosives. All local bylaws shall be observed in addition to the
provincial laws (See Section 2.15).

HARDPAN Hardpan consists of very dense, cemented or compacted material which cannot be readily
penetrated with an excavator bucket. Unless otherwise instructed, the Contractor shall excavate hardpan to
the full channel cross-section, and shall dispose of the excavated material off the site. Payment shall be
based on the quantity of material excavated, and no payment shall be made for overexcavation. No
payment shall be made for hardpan removal unless the Contractor has contacted the Engineer prior to
excavation. The Engineer's decision concerning the classification of hardpan shall be final.
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7.0 SPECIFICATIONS FOR PLASTIC TUBING CONSTRUCTION

7.1 General

7.1.1  The purpose of this construction
Performance Practice is to define the minimum
standard of work which the Ontario Ministry of
Agriculture & Food considers satisfactory for the
construction of subsurface drainage systems used to
drain agricultural land.

7.1.2  All agricultural tile drainage systems must
be installed in accordance with the Agricultural Tile
Drainage Installation Act. The Act requires the
licensing of tile contractors, their equipment and
equipment operators. Landowners installing tile on
their own property with their own equipment are
exempted.

7.1.3  This Practice is not intended to be a
complete specification since conditions vary in
different parts of Ontario. Work conditions may
dictate that other construction practices equal to or
higher than this Practice be used to meet specific
performance conditions. Landowners may impose
additional requirements.

7.1.4  Workmanship, materials and methods of
construction are to conform to suitable standards
and practices. Where it is necessary to excavate a
pit to observe the standard or workmanship or
materials the owner or contractor is to make labor
available to carry out this work.

7.1.5  Other sections in this Guide apply directly
to the Construction section and should be reviewed
before work is done.

7.2 Safety

7.2.1  Contractors shall comply with existing
Provincial laws. Attention is drawn to the
Occupational Health and Safety Act and
Regulations.

7.2.2  Systems of work must be adopted and
equipment used that are, so far as is reasonably
practicable, safe and without risks to persons at
work and others who may be at risk from the
activities of persons at work.

7.2.3  "Call before you dig." Ensure the location
and depth of underground utilities are known and
marked before construction.

7.2.4  Persons working in a trench must be
protected from cave-ins. Excavations must be safe
and adequately supported. Persons should not
work alone in trenches.

7.2.5  Moving parts of the drainage machine that
may create a hazard must be protected by proper
guards.

7.2.6  Casual observers should not be permitted
close to construction operations.

7.2.7  Livestock should not be allowed in the
field where construction is in progress or where
trenches are open.

7.2.8  Safety barricades and warning signs
should be erected by the contractor where the
public has access to drain construction.

7.3 Inspection and Handling of Material

7.3.1  Inspection of material for drains should be
made by the contractor before and during
installation. All material should be satisfactory for
the intended use and should meet the requirements
as set forth in Section 6, "Materials™” as well as any
additional requirements placed by the owner.

7.3.2  Material should be protected from hazards.
Care should be exercised during handling to avoid
damage to the material.

7.3.3  Inspection Before Installation

.1 Upon delivery of material to a site, it
should be examined for damage.

Damaged or otherwise unsatisfactory
material should be returned to the supplier.

.2 Clay, shale, and concrete pipe should not
be subjected to flooding and should be
stockpiled on boards or other suitable
material to eliminate direct ground contact
during periods of freezing and thawing.

.3 Coils of plastic pipe should be protected
from damage and deformation by stacking
the coils on their side, not greater than 4
coils high, on a level site, free of mud and
sharp objects.

7.3.4  During Installation

.1 All pipes should receive a final inspection
by the contractor. Defective or damaged
clay, shale, concrete or other rigid drain
pipe should be rejected. Defective or
damaged sections of plastic pipe should be
cut out and the tubing joined in accordance
with paragraph 7.12.5

.2 Where plastic tubing is to be used, ensure
that perforated plastic tubing is installed,
except as otherwise specified on the plan.



7.4 Working Conditions

7.4.1  Drains should be installed under favorable
working conditions. Saturated land surface
conditions and very wet soil profiles should be
avoided until the watertable is low.

7.5 Control of Direction

7.5.1  Horizontal direction or alignment should
be fixed by sighting guide targets.

.1 Lateral drains should be as straight and
parallel as the topography will allow and
where uniform depth can be maintained.

.2 The tolerance for horizontal alignment of
lateral drain lines intended to be parallel is
3% of drain spacing.

7.5.2  Horizontal direction should be changed in
such a way as to maintain the specified grade, not
impede the flow of water because of excessive
roughness, and allow tile joints to be fitted
according to soil conditions.

7.5.3  Horizontal direction may be changed by
one of the following methods:

.1 Construct the drain on a gradual curve so
that the drainage machine can install the
pipe in the trench while maintaining grade.

.2 Construct a gradual curve by shaving the
inner side of the curve and chipping the
drain tile; however, in no case should the
radius of curvature be less than 1.5m

.3 Use manufactured bends or fittings so that
the channel in direction is a smooth curve.

.4 Use junction boxes and silt basins.

7.6 Control of Grade

7.6.1  All drains should be installed to a
predetermined grade and line. Accurate grade
control must be constantly maintained during
installation.

7.6.2  The constructed grade should be such that
the drain as constructed will provide the capacity
required for the drained area.

7.6.3  Avariation in grade can be tolerated where
the actual capacity of the drain exceeds the required
capacity.

7.6.4  No reverse grade should be allowed.

7.6.5  Constructed grade should not deviate from
planned grade by more than 15% of the internal
diameter for drain sizes of 200mm or less, or 10%
of the internal diameter for diameters greater than
200mm. These deviations are allowable, provided
they are gradual over a distance of not less than

10m and do not occur both above and below grade
in any 30m length of drain.

7.7 Laying Pipe - General

7.7.1  The method of installation must be
compatible with the drainage system design and the
existing soil conditions.

7.7.2  Pipe are to be laid to a true line and
gradient on a firm bed, free from loose soil. Pipe
are not to be laid on soil backfill or in slurry and are
to be securely positioned to avoid displacement
before backfilling the trench.

7.7.3  The inside of the drain pipe should be kept
clean during construction. All soil and debris
should be removed before additional pipe is laid.

7.7.4  Corrugated plastic drain tubing is affected
by temperature.

.1 At colder temperatures, plastic tubing
stiffness increases and flexibility
decreases, care must be taken when rolls
are uncoiled.

.2 At very warm temperatures plastic tubing
may deflect excessively, care must be
taken when handling under such
conditions

7.7.5  Plastic tubing should not be stretched by
more than 7% of its normal length

7.7.6  Inall soils the opening between clay or
concrete tile should be wide enough to permit entry
of the design flow but small enough to prevent
entry of soil.

.1 The maximum joint spacing should be
3mm except where special conditions
indicate a wider spacing

.2 Where joint spaces between adjacent drain
tiles exceed those in 7.7.6.1 as on the outer
side of a curved drain, joints should be
covered with a protective material

.3 Perforated drain pipe should be laid with
the greatest number of perforations closest
to the bottom of the drain, or the drain
should be deeper.

7.7.7  When rock is encountered at grade level,
the trench should be excavated approximately
75mm below grade level and filled to the planned
grade as described in paragraph 7.7.8.

7.7.8  When the trench is excavated below
design grade it should be filled to grade with small
gravel or well pulverized soil tamped sufficiently to
provide a firm foundation for the pipe.
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7.7.9  Directional changes in plastic tubing can
be made without the use of fittings, provided the
centerline radius of the bend is not less than five
times the tubing diameter.

7.8 Laying Pipe - Open Trench Installation

7.8.1  Drain trenches are to be cut to the specified
depth, true to line and gradient and the trench
bottom shaped so as to bed, fit and secure the drain
pipe.
.1 Construction of the trench should normally
start at the outlet and proceed upgrade.

7.8.2  The width of the trench measured at the
top of the pipe should permit drain pipe to be laid
with sufficient clearance between the wall of the
trench and the pipe that blinding material will fill
the space under the haunch of the pipe and provide
adequate lateral support for the drain pipe.
.1 The minimum clearance on each side of
the pipe should be 75mm
.2 Special precautions may be required to
protect pipe against failure by deflection
when laid in wide trenches (see 2.15.8 -
OMAF Publication 29)

7.8.3  Drain tubing must be installed so that
surface and earth loads do not deflect the tubing by
more than 20% of its nominal diameter.

7.8.4  Asuitable plug must be provided at the
upstream end of each pipe to prevent entry of soil
into the drain.

7.9 Laying Pipe - Plow Installation

7.9.1 Drainage plow equipment should construct
a smooth bottomed opening in the soil and maintain
the opening until the flexible tubing has been
properly installed.
.1 The size of opening in the soil should
conform closely to the outside diameter of
the tubing

7.9.2  Pipe must be protected form deformation
and from floating in wet trenches until it has been
properly laid and blinded.

7.10 Construction in Non-Cohesive Soils

7.10.1 When non-cohesive soils are encountered,
special construction features are required depending
upon the type and conditions of the soils. Non-
cohesive soils include fine sand and possibly some
silt.

7.10.2 Where the trench wall is unstable or fluid
soil conditions exist in the saturated silt or sand the
pipe may fail to maintain alignment by caving of

the trench sidewalls and misalignment of pipe.
Floating of tubing may occur. A means must be
provided to protect the pipe until the drain has been
properly laid and blinded.

7.10.3 Where the trench bottom is unstable such
as in fine sandy soil extreme care must be taken to
keep sediment from entering the drain and to
provide a firm foundation for the pipe.

7.11 Existing Drains

7.11.1 Existing drains which are satisfactory are
to be directly connected to the new system.

7.11.2  Unless superceded by the new drains,
older drains which might carry water may be
indirectly connected to the new drain with
permeable fill carried up or down to the level of the
old drains.

7.12 Connections

7.12.1 Lateral drain pipes should connect with
main drain pipes so that their centre lines intersect.

7.12.2 Drains carrying sewage or farmstead
wastes shall not be connected to the drainage
system.

7.12.3 Manufactured "T", "Y" or elbow fittings
should be used for connections at the junction of
two drains.

.1 Plastic tubing connections to rigid drain
tile should be made with manufactured
plastic adapters.

.2 Plastic tubing connections to plastic tubing
should be made with manufactured plastic
fittings.

.3 Each connection should be made with a
specially manufactured connector, except
when silt traps and inspection holes are
provided at the location.

7.12.4  All fittings must be compatible with the
pipe used.

7.12.5 Where lengths of plastic tubing are to be
joined, the ends should be cut square and all ragged
or burred edges removed. A plastic coupling
should be used to secure the ends of the tubing in
proper alignment and secured to prevent the joint
from separating during installation.

7.12.6 Lateral drains, connected to main drains

through cutting a hole in the drain wall, must not

protrude into the main drain and obstruct the flow
of water.
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7.13 Connections to Municipal Drains

7.13.1 Each connection to a closed municipal
drain must be approved by the local municipality
responsible for the drain (Reference: The Drainage
Act, RSO 1990, s.66.)

7.13.2 Lateral drains should not be directly
connected to a municipal drain, except through a
sub main.

7.13.3  Any connection to a municipal drain must
not obstruct the flow of water in the drain.

7.13.4  Pea stone backfill should be used around
connections for structural support.

7.14 Filling the Trench

7.14.1 There may be a requirement to inspect the
drain prior to blinding and/or backfilling.

.1 Any required drain pipe protection material
such as filters or envelopes must be
installed before blinding.

7.14.2 Drain pipe should be blinded by placing
selected material not more than 40mm in size,
preferably topsoil, where ochre is not suspected,
around the pipe to a minimum depth of 75mm
above the top of the pipe.

.1 Open trenches should be blinded by the
end of each day.

.2 Plastic tubing should be blinded before
being backfilled where bulk dumping of
backfill into the trench is practised.

.3 Automatic blinding and backfilling in one
operation can be used where the soil is
suitable.

.4 Where the drain pipe may be subject to
frost before being backfilled, the minimum
depth of blinding should be 150mm.

.5 Plastic drain tubing should be blinded
immediately after installation to hold it in
position on planned grade and alignment,
and for protection of the tubing during
backfilling.

.6 Compaction of the bedding and blinding
material along the side walls of the pipe is
beneficial for pipe diameters over 250mm.

.7 Stones in the blinding material should not
contact the drain pipe.

.8 On steep grades, or where the topsoil
contains fine sand; loam or clay soil (if
available from the sides of the trench)
should be used as blinding material.

7.14.3 Trenches should be carefully backfilled
with excavated material placed in such a way that
the pipes are not damaged or displaced.

.1 Atthe end of each day's work the exposed
end of the drain line should be covered to
prevent entry of debris or sediment in the
event of rain.

.2 The fill should be firm but not compacted
so much that it prevents the passage of
water to the pipe.

.3 All trenches should be filled to a level
sufficiently above the surface of the
ground to allow for settlement.

.4 Backfilled trenches should not be
compressed.

7.15 Site Clean-Up

7.15.1  Surplus soil which is not of an injurious
nature should be spread over the surrounding field.
Material such as large stones, roots, etc., likely to
damage implements or livestock, or of a size and
character abnormal to material found on the surface
of the field, should be removed.

7.15.2  The Contractor should arrange to remove
surplus pipe material, bands and ties, wood, glass
metal cans and containers and other trash from the
work area as agreed with the owner.

7.15.3 Fencing and other farm property should be
repaired or replaced as agreed with the owner.

7.16 Inspection

7.16.1 Inspection(s) should be made during
construction to ensure conformance with plans and
specifications.

7.16.2  For inspection purposes, during the
progress of the work and upon completion, the
Contractor shall provide such equipment that may
be required for the inspection.

.1 Inspection pits should be excavated at
selected points, preferably one or two per
hectare. Additional pits may be required if
the installation is faulty.

.2 Other means adopted by the contractor to
demonstrate that the pipes are being laid to
proper line and grade may be accepted in
appropriate cases.

7.16.3 The following items should be inspected:
.1 Quality of pipe (Sec. 6 - OMAF
Publication 29)
.2 Drain location (Sec. 7.5)
.3 Pipe depth and grading (Sec. 2.16 - OMAF
Publication 29 and 7.6)
.4 Trench width at top of pipe (Sec. 7.8.2)
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.5 Joint spacing and alignment of drain tile
(Sec. 7.7.6)

.6 Laying pipe (Sec. 7.7 - 7.9)

.7 Connections (Sec. 7.12)

.8 Blinding (Sec. 7.14.2)

.9 Backfilling (Sec. 7.14.3)

.10Filter envelope, stabilizing materials and
placement (Sec. 6.6 - OMAF Publication
29)

.110utfalls (Sec. 3.5 - OMAF Publication 29)

.12 Auxiliary structures (Sec. 3.0 - OMAF

Publication 29)

.13 Recording of alterations to the original

plan (Sec. 2.8.3 - OMAF Publication 29)

7.16.4 If adrain is not constructed to the
specifications, a completely new length of drain
pipe should be laid with no attempt at remedial
measures.

7.17 Outfall Structures

7.17.1 Drains that discharge into a ditch should be
protected by a length of continuous rigid, non-
perforated end pipe (Sec. 3.5- OMAF Publication
29).

.1 The end pipe should be installed as soon as
the trench is constructed.

.2 Diameter of the end pipe should be as
shown in Table VII- OMAF Publication
29.

.3 A grate should be attached to the end pipe
at the time of installation; grate openings
should not exceed 25mm.

.4 The outfall should be a minimum of

300mm above normal water level and

should extend beyond the toe of slope.

Erosion at the outfall must be controlled.

.6 Backfill at the outfall should be placed in
75mm layers and tamped well for a
distance of 5m from the outfall to the same
density as the surrounding soil.

.7 The joint between drain pipe and end pipe
should be securely sealed.

.8 A subsurface drain should be offset from
the centre line of a surface watercourse by
one-third the width of the watercourse.

.9 Geotextiles should be placed under bank
erosion control materials for drainage and
stability.

.10Where a surface watercourse must enter
the ditch at the same location as a
subsurface drain, an erosion control
structure should be installed.

.111n areas where fine sand or iron
compounds may enter a drain it is
preferable that each drain have an
individual outfall.
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